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SELF-SEALING COUPLINGS 


Aeroquip provides the fastest, mosteconomical _[treduces downtime for serviceand maintenance 
method known for disconnecting and reconnect- and permits speedy interchangeability of ac- 
ing charged, fluid-carrying lines. One coupling cessories. Used with water, hydraulic fluid, oil, 
takes the place of two hand-operated valves. diesel fuel, gasoline and refrigerant gas lines. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO *« HAGERSTOWN, MD. ¢ HIGH POINT, N.C. © MIAMI SPRINGS, FLA, 
MINNEAPOLIS, MINN, ¢ PORTLAND, ORE, ¢ WICHITA, KAN. e TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


Circle 2 on Reader Service Card 

















SEE oa ESE 












October, 


@ : 
& 


1951 


Full Line Capacity 
Positive Seal 

High Speed Operation 
Low First Cost 

Low Operating Cost 
Low Maintenance Cost 


Over 500 Straightway | 
and 3-Way Models in | ui 
Yq “— VW,” Sizes | 
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Ask Ross for Any 
Air Control Information 


Ross makes valves only—hundreds of 
types and sizes. Take advantage of 
the experience gained in over a quarter 
century of concentration on control and 
application of air power! 
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IN HYDRAULIC CYLINDERS 
ALONE, Hannifin builds 11 
standard mounting styles, 
offering remarkable adapta- 
bility to a wide range of ap- 
plications. An infinite num- 
ber of custom cylinder de- 
signs are available. However, 
special cylinder problems are 
frequently solved with over 
50 “combination mountings” 
made up of standard parts. 
Ask for Bulletin 110. 


But we've always done this 

job mechanically. Why should 
O we change to hydraulic or 

pneumatic cylinders? 


You can save time, reduce physical effort, 
cut operating costs! We know, because our 
experience includes a number of jobs just 
O like yours where cylinders were the answer. 


Here are 3 Popular Types 
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JN—Flange 
mounting, rod end 
—sizes 1” to 8” bore. 


CN—Foot 
mounting—sizes 1” to 8” bore. 








DON—Trunnion 
mounting—sizes 
1” to 8” bore. 








Do All you CAN do... with 
Hannifin Hydraulic or Pneumatic Cylinders HANNIFIN 
ENGINEERING SERVICE 
If you want to PUSH + PULL - LIFT - PRESS - CLAMP - SQUEEZE Opportunities to improve 
... let Hannifin cylinders do the work! There are almost unlimited operations and cut costs 
ways in which cylinders can be used to operate work-saving devices. through the proper use of 
And, the Hannifin line of hydraulic and pneumatic cylinders includes hydraulic and pneumatic 


equipment are numerous. 
For these reasons, Hannifin 
maintains a full staff of 


the widest variety of standard mounting combinations, to enable you 
to get the cylinder that meets your needs—exactly! 
A Suggestion: Call a Hannifin field engineer, or write for recom- . : 
mendations you can use—PROFITABLY! aie te 
Hanni : Ki , . elp you find the rig 
annifin Corporation, 1155 S. Kilbourn Ave., Chicago 24, IIl answer, ASK FOR THEIR 


SUGGESTIONS. 





Field Engineers in All Leading Industrial Centers 


[ASIN 


Air Cylinders e Hydraulic Cylinders e Hydraulic Presses 
Pneumatic Presses e Hydraulic Riveters e Air Control Valves 
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A COMPLETE LINE OF INDUSTRIAL HYDRAULIC 
EQUIPMENT FOR EVERY APPLICATION 


For fourteen years ADEL has 
continuously directed its energies 
to the advanced development 
and production of high-quality 
hydraulic equipment. With the 
most modern facilities in our 
150,000 square foot plant, we 
build ruggedness, efficiency and 
compactness into each ADEL 
unit. The variety of equipment 
being manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 
complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
and see why more and more users, 
year after year, specify ADEL 
industrial hydraulic equipment. 





A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 


Write for Bulletins 
ApDgL DIVISION 

or GENERAL METALS 
CORPORATION, 

10771 Van Owen St., 
Burbank, California 


VISION OF GENERAL 
PORATION - Burbank, Calif. 













Manufacturer Valves and Pumps 





DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON * J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CAUF. © HASKEL ENGINEERING & SUPPLY CO., 
GLENDALE, CALIF, © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE, 
R. |. * SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERLING CO., 
SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND, 
OHIO * CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO., 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX, 
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PRODUCT INDEX 


Advertised Components in This Issue 


This index includes products adver- 
tised in this issue; based on information 
available prior to closing date 


Accumulators 
Bendix Aviation Corp., 
Pacific Div. 
Greer Hydraulics, Inc. 


Air Trap 
W. H. Nicholson & Co. 


Bearing Bronze 
American Crucible Products 
Co., The 


Compressors, Aircraft 
Cornelius Company 
Walter Kidde & Co., Inc. 


Couplings, Air 
Hansen Mfg. Co. 


Couplings, Self-Sealing 
Aeroquip Corporation 


Cylinders, Air 
Galland-Henning Mfg. Co. 
Hannifin Corporation 
A. Schrader’s Son Div. of Sco- 
vill Mfg. Co. 
Tomkins-Johnson Co., The 


Cylinders, Hydraulic 
Electrol, Inc. 
Hannifin Corporation 
Petch Manufacturing Co. 
Tomkins-Johnson Co., The 


Electric Motor Drive 
Lima Electric Motor Co. 


Filters, Oil 
Hilliard Corporation 
Honan-Crane Corporation 
Marvel Engineering Co. 
U. S. Hoffman Machinery Corp. 


Fittings, Hose 
Anchor Coupling Co., Inc. 
Ulrich Mfg. Co. 


Fittings, Swivel 
Barco Mfg. Co. 


Fittings, Tube 
Weatherhead Company, The 


Flexible Couplings 
Lovejoy Flexible Coupling Co. 


Fluid Motors 
Eastern Industries, Inc. 


Hose Assemblies 
Anchor Coupling Co., Inc. 
Mulconroy Co. 
Resistoflex Corporation 


Hydraulic Fluids 
Texas Company — 
Tidewater Associated Oil Co. 


Oil Seals 
Graton & Knight Co. 
International Packings Corpo- 
ration 
Albert Trostel & Sons Co. 


Oil Coolers 


Harrison Radiator Div. of Gen- 
eral Motors Corporation 
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Packings 
Darling Valve & Mfg. Co. 
Greene, Tweed & Co. 
E. F. Houghton & Co. 
Graton & Knight Co. 
Hydraulic Accessories Co. 
International Packings Corpo- 
ration 
Linear, Inc. 
Minnesota Rubber & Gasket Co. 
Periflex, Inc. 
Raybestos-Manhattan, Inc. 
J. E. Rhoads & Sons 
Albert Trostel & Sons Co. 


Package Power Units 
Electrol, Inc. 
Sundstrand Machine Tool Co. 


Pipe Plugs 
Allen Mfg. Co. 
Standard Pressed Steel Co. 


Pressure Gages 
Jas. P. Marsh Co. 


Pumps, Gear 

Adel Division of General Met- 
als Corporation 

Brown & Sharpe Mfg. Co. 

Gerotor May Corporation 

Pesco Products Div. 
Borg-Warner Corp. 

Oberdorfer Foundries, Inc. 

Roper Corporation, Geo. D. 


Pumps, Piston 
American Engineering Co. 


Pumps, Reciprocating Plunger 
Aldrich Pump Co. 
Worthington Pump and Ma- 

chinery Corp. 


Pumps, Vane 
Racine Tool & Machine Co. 


Transmissions 
Oilgear Company, The 


Valves, Air 
Ardee Manufacturing Co. 
Automatic Switch Co. 
Automatic Valve Co. 
Cornelius Company 
C. B. Hunt & Son, Inc. 
Hannifin Corporation 
Walter Kidde & Co., Inc. 
Mechanical Air Controls, Inc. 
Ross Operating Valve Co. 
A. Schrader’s Son, Div. of 

Scovill Mfg. Co. 

Skinner Electric Valve Div. 
Valvair Corporation 
Westinghouse Air Brake Co. 


Valve Actuators 
Ledeen Mfg. Co. 


Valves, Hydraulic 

Adel Division of General 
Metals Corporation 

Automatic Switch Co. 

Electrol, Inc. 

Fluid Controls, Inc. 

General Controls Co. 

James-Pond-Clark 

Waterman Engineering Co. 

Sperry Products Inc. 

Yarnall-Waring Co. 


Wiper Ring 
Hydraulic Accessories Co, 
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THREE separate and distinct 
laboratories to solve 
your sealing problems 


Good packings design requires 
exact answers to specific hydraulic, 
pneumatic, or fluid retention 
problems with rubber or leather. 
Supplying these facts is the 
important function of Trostel research— 
supplying them out of experience 
wherever possible; developing 
new compounds and impregnations where 
existing materials are found wanting. «RRA I epnems 
The end result is a thoroughly tested aoe ct eauiiiaie 
design based on known operating a a 
data; one that can be produced | ee a . 
economically, in quantity, 
under rigid laboratory control. 
We invite you to join the many 
well-engineered companies who 
have found these services 
both indispensable and profitable. 


P ATORY 
Illustrated bulletin on request. DAPREGNA TIONS LAREEATS 


ALBERT TROSTEL & SONS COMPANY 
Packings Division ° Milwa 


1, Wisconsin 


nce 188 





engineered 
PACKINGS 
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To help you solve your design problems 






700 Series—High pressure gear 
pump. Delivery from .6 to 9.6 gpm 
and pressures up to 1,000 psi. 


Eastewe 


EASTERN hydraulic pumps and fluid motors are designed 
and built to assure dependability and long life under rugged 
operating conditions. Their lightweight construction and 
simple compact design make them economically suited for 
hydraulic applications. 





The aluminum alloy housing, nitralloy gears and shaft 
and close tolerances assure longer service, higher volumetric 
efficiency and more dependable operation. 


pe fluid motor. 
15 ft. pounds. 












bry from .1 to 5 gpm and 
rking pressures up to 1,000 psi. 





1200 Series—Low cost gear pump. 
Delivery from 3.7 to 59.4 gallons 
per hour and working pressures up 
to 200 psi. 


HYDRAULIC PUMPS AND 
FLUID MOTORS 


EASTERN pumps and fluid motors feature compactness 
and are available in various types of mountings to permit 


convenience and space-saving installation. 


When you have specified and installed EASTERN hy- 
draulic pumps or fluid motors in your design, you are 
assured of having supplied the best for the heart of your 


hydraulic mechanism. 


Write to Dept. HC for Eastern Hydraulic Pump Catalog. 


Easter Industries Inc. 


296 Elm Street, New Haven 6, Conn. 
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Schrader Valves— 
Practical answers to 


air control problems 








Three Way Valve—This inexpensive valve 
will give long service and is designed to 
operate small bore single acting cylinders 
such as the Schrader ClampAir. The stain- 
less steel lever is functionally designed for 
positive stops and facilitates comfortable 
hand operation. A small hole in the lever 
provides means for mechanical operation 
if desired. 





Valves With Hand Lever (Two, Three and 
Four-Way Types) Durability and simplicity 
of construction feature these forged brass 
valves which are designed for easv hand 
operation. One hardened steel bolt holds 
the two-piece body and internal parts in 
place and contributes to time-saving, low- 
cost maintenance. 





Valves With Mechanical Lever (Two, Three 
and Four-Way Types) This type valve is 
similar to the one described above but has 
a lever arranged for mechanical actuation 
to provide automatic operation. The rugged 
steel lever will stand up under rapid actua- 
tion over long periods of use. 


Air Cylinders ¢ Operating Valves ¢ 
Press & Shear Controls « Air Ejec- 
tion Sets * Blow Guns « Air Line 
Couplers « Air Hose & Fittings « 
Hose Reels © Pressure Regulators & 
Oilers © Air Strainers « Hydraulic 
Gauges * Uniflare Tube Fittings 
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You can eliminate the tiring muscular 
work of setting mechanical clamps, as 
well as reduce the time for clamping 
with the new Schrader ClampAir. 

It is actually a bantam-size air cylin- 
der, with sufficient power to hold the 
work firmly in place for as long as you 
want... with the same force every time. 
Once you start using the Schrader 
ClampAir for your holding operations, 
not only will your productions be in- 
creased but rejects will be fewer. 

Various types of machines, such as 
Drill Presses, Milling Machines, Gluing 
Devices and many others, are natural 
locations for Schrader ClampAirs. 


Clampair cylinders can simplify 
any work holding operation 


Moreover, since they are basically push 
type cylinders, they can be used in 
many mechanisms to furnish a short, 
sturdy push stroke. They are available 
in either end or side mounting, and a 
variety of bore diameters and stroke 
lengths. 

Look over your shop and note the 
many places where Schrader Clamp- 
Airs will help you do jobs faster and 
safer—without fatigue...or, submit your 
problem to us. We will be glad to help 
you determine what will best fit your 
needs. Send us a letter outlining your 
particular installation, your idea, or fill 
out the coupon below. 


Mail this Coupon Today 
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A. Schrader’s Son { 

Division of Scovill Manufacturing Company, Incorporated \ 

456 Vanderbilt Avenue, Brooklyn 6, N. Y., Dept. B-5 { 

e r Please send me further information on the Schrader ClampAir , 

et | and valves. \ 

PRODUCTS N ——Title t 
CONTROL THE AIR Company 
Address , 

City ee } 

W 



























How to get PACKINGS — 
Synthetic Rubber or Leather — 


from one dependable source 


In leather it’s tannage, impregnant, mechanical accuracy .. . 

In synthetic rubber it’s compound, mould design, and more 
accuracy... 

In both it’s engineering, with laboratory and production know- 
how that give you specification-plus on your requirements. 


At G&K-INTERNATIONAL modern facilities for the design 
and manufacture of synthetic and leather packings give you one 
dependable supply source for the best in V’s, U’s, Cups, Flanges, 
Oil Seals — also O-Rings and special applications. Let’s go over 
the plans together. 




















with 
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GRATON & KNIGH 
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Can you furnish us with the 
name and address of a manu- 
facturer of a motor driven 
bench type flaring machine that 
will flare hydraulic tubing? 
This information will be most 
appreciated. 

J.C.R, 


The Leonard “Tubemaster”. 
made by the Leonard Precision 
Products Company, 15002 E. 
Larson Ave., Garden Grove, 
California, is such a machine 
and is widely used in the avia- 
tion industry for both squaring 
and flaring of hydraulic tubing. 


I would appreciate’ very 
much if you would give me 
the name of the manufacturer 
of the press illustrated on page 
40 of your August issue in the 
story “Another Industry Turns 
to Hydraulic Power’”’. 

E.A.C. 


The manufacturer of this 
equipment is Benjamin Lass- 
man & Son Company, Oliver 
Building, Pittsburgh, Pa. 


I am completing a survey of 
hydraulic actuating fluids in 
which it is proposed to include 
proprietary brand names for 
the benefit of prospective users. 
Your assistance, particularly 
American manufacturers of 
synthetic fluids. will be greatly 
appreciated. 

H.E.H. 
(London, England) 


Among leading American 
manufacturers of synthetc hy- 
draulic fluids (emphasis on non- 
flammable) are: Special Prod- 
ucts Division, Carbide & Car- 
bon Chemicals Corp., 292 Madi- 
son Ave., New York 17, N.Y., 
“Ucon” fluids; Celanese Corp. 
of America 2 Park Ave., New 
York 16, N.Y., “Lindol HF”; 
Monsanto Chemical Company 
1700 S. 2nd St., St. Louis 4, 
Mo., “Pydraul F9’ (general non- 
flammable use), “Skydrol”, 
“Araclor 1248” (die casting) 
and “OS-16” (mining); R. M. 
Hollingshead Corp. Camden, 
N. J., “H-2”; Standard Oil 
Company of California, 225 
Bush St., San Francisco, Calif. 
“RPM”. 


(Continued on page 14) 
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HYDRAMITE...pressures up to 5000 p.s.i. 


High pressure capacity is built into the Hypra- 
miTE...the remarkable new AE radial-piston 
constant displacement fluid power generator. It 
has an overall efficiency of 85% without super- 
charging. 

Hypramitz is direct-driven through a flexible 
coupling... rotates in either direction. You've 
the choice of foot, flange or face mounting. 

A product of American Engineering Company, 
makers of the famous Hele-Shaw Pump, Hypra- 
MITES are already bringing new efficiency and 
economy on a wide variety of hydraulically- 
operated equipment. They. are available in 3, 5, 
and 10 g.p.m. oil capacities. 


When is high wessu/e.. 
iis AMERICAN 




























HELE-SHAW ... variable pressures MAIL 

up to 3000 p.s.i. COUPON FOR 
The Hele-Shaw is a radial-piston variable displacement fluid FULL 
power generator. Pressure and reversal of flow are controlled 
directly at the pump. Discharge can be varied from zero to INFORMATION 


maximum... and can be reversed gradually or instantaneously. 
Suitable controls available. Capacities range from 3% to 50 
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g-p.m. and upward. 
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AMERICAN ENGINEERING 


COM PA:N Y 
PHILADELPHIA 25, PENNA. 


AE Products include: Hydramite and Hele-Shaw Fluid 
Power, Taylor and Perfect Spread Stokers, Marine 
Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers 
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American Engineering Company 
2530 Aramingo Avenue, Philadelphia 25, Pa. 





Gentlemen: [) Kindly send me complete information 


about the new Hypramite. [] Hele-Shaw. ¥ 


Name Title 





Company. eS 








Address 
City. Zone. State— 
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THE ORIGINAL COMPOSITION CUP 





IN AIR AND 


HYDRAULIC CYLINDERS 
DARCOVA PUMCUPS 


PERFORM MORE 
EFFICIENTLY AT 
LOWER COST AND 
LAST LONGER! 


Precision-built and texture-engi- 
neered for practically all services, 
Darcova Pumcups outlast most 
other packings at least 3 to 1. 
Fluid slippage is virtually elimi- 
nated, assuring continuous high 
efficiency. Far less maintenance! 
Lower operating costs! Send to- 
day for a free bulletin packed 
with helpful data and proof. 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 15, PA. 


PUMCUPS 
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Letters to the Editor 
(Continued from page 12) 


At the present time we are 
contemplating entering into the 
manufacture of hydraulic ma. 
chines and would like to famil- 
iarize certain members of our 
engineering staff with hydrau- 
lics. We would like to know 
if the series “Beginners Course 
in Basic Hydraulics” is avail. 
able in complete form. Any 
help you can give us in this 
matter will be greatly appre- 
ciated. 

D.T. 


This series is still incomplete 
and we have no plans for re- 
publishing the material in col- 
lected form. While we used a 
Navy training text for some of 
the earlier installments (“Basic 
Hydraulics’, available from the 
Superintendent of Public Doc- 
uments, U.S. Government 
Printing Office, Washington 25, 
D.C. at $1.50 per copy) much 
of the latter material, including 
all the material on pumps (Jan- 
uary 1951 issue on) has been 
staff written. 


Can you suggest the names 
of manufacturers who make 
hydraulic piston equipment as 
such. We would be interested 
in special purpose machinery 
for this work. 


As far as we know there are 
no special purpose machines 
built by the machine tool or 
press manufacturers as “cata- 
log” items. However, a num- 
ber of the leading hydraulic 
press manufacturers do build 
such equipment to special or- 
der. As you are in the East, 
we suggest you get in touch 
with one of the following: Wat- 
son-Stillman Company, 109 Al- 
dene Rd., Roselle, N. J.; Farell- 
Birmingham Company, An- 
sonia, Conn.; Birdsboro Steel 
Foundry & Machine Company, 
1941 Furnace St., Birdsboro, 
Pa.; or the Eddystone Division 
of Baldwin - Lima - Hamilton 
Works, Philadelphia 42, Pa. 





I am interested in the design 
and application of hydraulic 
seals for heavy and light work. 
Could you tell me where I 
could obtain a book on the sub- 
ject? 

W.H.MCC. 


Other than several excellent 
manuals or handbooks by man- 
ufacturers, the only book on 
the subject that we are famil- 


(Continued on page 18) 
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‘Tycol Aturbrio remains stable... 
= gives full protection 
= | against system moisture corrosion 
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“on : Yes, sir! Tycol Aturbrio Oils are “double inhibited” 
ny, 
TO, . ° ° ° ° 

ov to resist oxidation and prevent rust. They provide maximum 
resistance to emulsification . . . permit continuous operation 77, SS 


with minimum wear. They have reduced hydraulic 


ee system operating costs in hundreds of plants . . . performing 
rk. 
a superbly and assuring minimum wear of moving parts. 


1b- 


Boston * Charlotte, N. C. * Pittsburgh 
. . ‘ , Philadelphia * Chicago * Detroit 
Complete information is available from your nearest Tylea * Clevelend * San Francisco 


pe ASSOCIATED 


on 
il- 





- Tide Water Associated office. Call or write today. : TIDE WATER 


OiL COMPANY 


17 BATTERY PLACE - NEW FORK 4, N.Y 
7 





SEND FOR A FREE COPY OF “‘TIDE WATER ASSOCIATED LUBRICANIA” 
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synthetic composition 


or otherwise 
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Service conditions or cost factors commonly sug- 
gest\selection of Kup packing of synthetic com- 
position. At such times count on Palmetto syn- 
thetic Kup for the same top performance that 
characterizes Palmetto's fabric bonded Kup 

the same Palmetto factors are at work for longer 
life, less downtime on all air or hydraulically 
operated equipment 





GREENE, TWEED & CO. 


NORTH WALES PENNSYLVANIA 
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Letters to the Editor 
(Continued from page 14) 


iar with is “The Sealing Mecha. 
nism of Flexible Packings” by 
C. M. White and D. F. Denny, 
an English book published by 
His Majesty’s Stationery Office, 
British Ministry of Supply, as 
Scientific & Technical Memo- 
randum No. 3/47. This book is 
available from the British In- 
formation Service, 30 Rockefel- 
ler Plaza, New York 20, N. Y. 
The handbooks include those 
issued by E. F. Houghton Co. 
(3rd Edition 1948), Linear, Inc. 
(11th Edition 1950) and Pre. 
cision Rubber Products Corp. 
(4th Edition 1950). The catalogs 
of other seal manufacturers 
may be noted from advertise- 
ments in APPLIED HYDRAU- 
LICS. 





I am interested in securing 
all possible information about 
the Joint Industry Committee 
for Hydraulics. Your cooper- 
ation will be appreciated. 

V.W.B. 


The Joint Industry Confer- 
ence on Hydraulic Standards 
grew out of a General Motors 
Corporaton plant committee 
much in the same way as sim- 
ilar J.I.C. Standards on electri- 
cal equipment and on machine 
tools grew. Other automotive 
manufacturers and their sup- 
pliers in the hydraulic field 
joined by invitation to set up 
the Standards. The first edition 
of the J.I.C. Hydraulic Stand- 
ards for Industrial Equipment 
was published in September 
1948. A second edition, with 
only relatively minor modifica- 
tions, was issued in September 
1949. This is the current edi- 
tion. The Standards are gen- 
eral performance _ standards, 
not detailed specifications. The 
chairman of the J.I.C. Hydraulic 
Standards is R. L. Wilhite, Pro- 
duction Engineering Section, 
General Motors Corporation, 
15-228 General Motors Bldg., 
Detroit 2, Mich.; the secretary 
is R. M. Mitchell of the same 
address. 





Can you direct us to anyone 
who might be able to supply 
us with a hydraulic booster 
steering for the Oliver “900” 
tractor? We are urgently in 
need of this information and 
your efforts in our behalf would 
be greatly appreciated. 

G.P.M. 


We’ve done a little checking 
and find that the R. A. Garrison 
Mfg. Company, 1506 S. Santa 
Fe Ave., Los Angeles 21, Calif. 
build a booster that has “been 
used efficiently on this model 
tractor. 
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; 7 instead of an entire valve 





® Conserve your valve inven- 
tory. Cut down on complete 
valves — stock the ‘‘ends” you 
need and just a few parts. 


P fall Only Valvair gives you this unique interchangeability. Nine 

control assemblies fit the cylindrical ends of three different 
| body designs. These three bodies answer for Valvair’s five basic 
valve types. Internal parts are likewise interchangeable. Multiply 
by five sizes and add hundreds of variations. Then you will see 
why Valvair “Diversatility”, affording many thousands of differ- 
Lot J ent combinations, can fill any air control requirement. 


Valvair’s rugged construction makes for long, uninterrupted ser- 


3 vice. If conditions demand a new control method, merely “change 
[ : ends”’— not whole valves. Your piping stays, undisturbed. A few 







































































= , Diversatility. “I 
don’t have to tear 

o down the piping to 
change packers or 





operating control’’. 








minutes — that’s all. Maintenance, expense 
and down time drop. Production goes up. 


:. & 2 


2-way, 3-way and 4-way open-end exhaust, 3-way 
and 4-way piped exhaust valves for controlling 
air, vacuum, water, oil or inert gas pressures up 
to 175 p.s.i. and temperatures to 140°. Sizes 34", 
36", 6", 4", 1". 





Sales Representatives in Principal Cities Throughout Ur:*ed States and Canada 


ALSO, VALVAIR “DIVERSATILITY” MAKES 


POSSIBLE A BETTER VALVE AT COMPETI- 
TIVE PRICES. WRITE FOR OUR BULLETIN °A”. 






Copyright 1951 by Valvair Corporation 
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ARE YOUR FILTERS INSTALLED prop- 
erly? In descriptive literature offered 
by The Hilliard Corporation recom- 
mendations for the proper installa- 
tion of earth type filters are given. 
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Literature and Services 
Offered in this Month’s Ads 


A SIMPLE, COMPACT power source 
for opening and closing butterfly 
and gate valves is the air or oil cyl- 
inder. These actuators are described 
in Ledeen Bulletin 512. 
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QUICK CONNECTIVE fluid line coup. 
lings save producting time. The Han- 
sen Manufacturing Company will 
send you a complete catalog giving 
descriptions and sizes of the com- 
plete line of straight through and 
shut-off couplings for hydraulic and 
pneumatic connections. 


Circle 10 on Reader Service Card 


HERE’S A BOOKLET for your engi- 
neering library. E. F. Houghton & Co. 
offers their latest bulletin which in- 
cludes complete standardization da- 
ta on Houghton leather and synthet- 
ic rubber packings. 


Circle 30 on Reader Service Card 


SAFE AND CONVENIENT operation 
of air powered tools is made pos- 
sible by the use of dependable 
valve couplings. C. B. Hunt & Son 
Bulletin No. 104-C give details on 
their in-line hose couplings which 
permit quick on-off control of air 
power. 
Circle 80 on Reader Service Card 


PROTECTING PRECISION finished 
cylinder rods from galling is no prob- 
lem if you give some thought to this 
important detail. Hydraulic Acces- 


‘*sories Co. will send you specifica- 


tions on their “Seal-Guard” metallic 
rod wiper. 
Circle 82 on Reader Service Card 


ELECTRICAL operation of air valves 
provides automatic, precision con- 
trol. Hannifin Bulletin 230 contains 
specification, dimension table and 
wiring diagrams for limit switch or 
push button operated valves for air 
circuits. 
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“HYDRAULIC BULLETIN” is the new 
8 page booklet offered by Honan- 
Crane Corporation. Case histories 
describe in detail the advantages 
of oil purification. 
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and Notice drawing at left. See how 
ERMETO nut presses sleeve as 
threads engage. Forces acting on 
rd sleeve cause it to bow slightly and 
actually shear into the surface of 
the tube. This strengthens the seal, 
distributes vibration strains and 
sngi- holds a constant tension between 
Co body and nut to prevent loosening. 
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= | 40% on copper and aluminum | 
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WRITE for full information—ask for ERMETO 
catalog No. E-1457. Contains details on ERMETO sizes 


, om available in steel, stainless steel and brass, 
t The Weatherhead ERMETO “tr ing ofr installation data, etc. Dept. A, The Weatherhead Co., 













es hardened sleeve is the heart of the fitting — 300 East 131st Street, Cleveland 8, Ohio. 
a enables tube connections to be made at all 
id pressures—economically at low pressures, 


safely and economically at elevated hydrostatic 


pressures. There’s NO FLARING, NO 
THREADING, NO WELDING, NO 
SOLDERING — fast installation with no tools 
w but a wrench! Easy disassembly and retight- 


i es with a pecssuce-cight joint. Ermeto FIRST IN HYDRAULIC CONNECTIONS 
fittings meet J. 1. C. requirements, 
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... for Dependable Hydraulic Service, 
install ROPER =.. PUMPS 


PRESSURES TO 1000 P.S.1. 





Roper dependable Pumps! Smooth running units 
that add to the efficiency of diversified hydraulic 
applications. The Roper principle of only two 
moving parts—equal size pumping gears operat- 
ing in a sturdy case with proper clearance— 
results in superior serviceability and promotes 
long life. The Roper Pumps illustrated are 
representative of standard pumps suitable for 
most installations. For unusual applications, let 
Roper engineers work with your design en- 
gineers in developing a special Roper to fit 
your needs. 





SERIES H... Pressures to 1000 P.S.I.— 
Capacities 10 to 75 G.P.M. Spur gears 
operate in axial hydraulic balance . 
roller bearings and bronze wear plates 
reduce friction under heavy loads .. . 
splined drive shaft absorbs thrust loads. 
Most models can be direct connected, belt, 
or __ driven. Packed box or mechanical 
seal. 


SERIES K ... Pressures to 150 P.S.I.— 
Capacities & to 50 G.P.M. Compact, yet 
sturdy enough to handle a wide range 
of jobs. Self-lubricated by liquid being 
pumped ... handle total suction lifts up to 
25 feet ... come equipped with mechan- 
ical seal or packed box, with or without 
relief valve. Easy to install and apply. 

SERIES F... Pressures to 300 P.S.I.—Capacities 

ae 1 to 300 G.P.M. Popular pumps that feature 

Sweet's 4-port design (eight optional piping ar- 

rangements, 4 for clockwise and 4 for 

counter-clockwise rotation.) Supplied in 
standard or stainless steel fitted 
models to suit specific needs. 

Furnished with or without re- 
lief valve, with mechanical 
seal or packed box. Ideal 

for hydraulic power gen- 
eration in a wide range 
of applications. 













Send For Free Booklet 
“HOW TO SOLVE PUMPING PROBLEMS” 














GEO. D. ROPER CORPORATION 
710 Blackhawk Park Avenue, Rockford, Illinois 


() Please Send Booklet ‘How To Solve Pumping Problems” 
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Literature Offered 
in This Month's Ads 
(Continued from page 20) 


“HOW TO SOLVE PUMPING PROB. 
LEMS” is the title of a handy book. 
let prepared by Geo. D. Roper Cor. 
poration. You'll find charts, tables 
and typical problems in selecting 
pumps all worked out. 
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LEATHER PACKINGS Want to know 
more about Rhoads Tannate to meet 
your exact packing requirements? 
Write to J. E. Rhoads & Sons for 
details. 


Circle 52 on Reader Service Card 


CONSIDER HOSE assemblies for cir- 
cuit flexibility and convenience. Re- 
sistoflex Corporation has prepared 
specification sheets for their line of 
assemblies. 


Circle 49 on Reader Service Card 


HERE’S THE STORY of what happens 
to “V” type packings under pressure. 
Raybestos-Manhattan, Inc. has run 
photoelastic stress analyses and ;a- 
dial pressure tests on their Vee-Flex 
Packing rings. This data is available 
in a free bulletin. 


Circle 5 on Reader Service Card 


CARTRIDGE TYPE packing gland is 
featured in the design of Petch cyl- 
inders for air and hydraulic service. 
Engineering data on these cylinders 
with a self contained packing gland 
is offered. 


‘ Circle 78 on Reader Service Card 


HAVE YOU CONSIDERED the un- 
loading Gear-type gear pump for 
conventional variable volume pump 
applications? Specifications and per- 
formance charts are available on 
this new Pesco design. 


Circle 1 on Reader Service Card 


THE BEST WAY to know what size 
packings are readily available is to 
have a list of mold sizes carried in 
stock by the manufacturer. Along 
with complete packing data, Periflex, 
Inc. supplies you with this informa- 
tion. 


Circle 67 on Reader Service Card 


HOSE ASSEMBLY design to provide 
safe, reliable connections is an im- 
portant engineering problem. The 
new Mulconroy “Press-Lock” con- 
struction is fully described in free 


literature. 
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he next packing problem he helps to solve can be yours/ 


@ You'll find Houghton engineers are well equipped to help 
you with hydraulic and pneumatic packing problems. 








un § Call on them with confidence for original packing designs. 
for Or enlist their aid in recommending improvements on exist- 
= ing designs. They'll bring with them a knowledge gained over 


44 years of engineering service to machine designers. 

Service such as this has been responsible for many of the 
1 ‘ packing improvements noted throughout industry today. In 
helping the designer, Houghton engineers bring out new 
and better packings for the field. 

Can you use this engineering service in solving your 
speoific packing problems? No obligation. Write or call 
E. F. Houghton & Co., Philadelphia 33, Pa. 





Leather & Synthetic Packings 
. + + products of 





Write for latest bulletin which 
includes complete standardiza- 
tion data on Houghton VIM 
* Leather and VIX-SYN Synthetic 
Rubber Packings. 





Ready to give you 
on-the-job service ... 
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...for Dependable Hydraulic Service, 
install ROPER =a. PUMPS 


PRESSURES TO 1000 P.S.I. 


Roper dependable Pumps! Smooth running units 
that add to the efficiency of diversified hydraulic 
applications. The Roper principle of only two 
moving parts—equal size pumping gears operat- 
ing in a sturdy case with 2 ag clearance— 
results in superior serviceability and promotes 
long life. The Roper Pumps illustrated are 
representative of standard pumps suitable for 
most installations. For unusual applications, let 
Roper engineers work with your design en- 
gineers in developing a special Roper to fit 
your needs. 





SERIES H... Pressures to 1000 P.S.I.— 
Capacities 10 to 75 G.P.M. Spur gears 
operate in axial hydraulic balance .. . 
roller bearings and bronze wear plates 
reduce friction under heavy loads . . 
splined drive shaft absorbs thrust loads. 
Most models can be direct connected, belt, 
or gear driven. Packed box or mechanical 
seal. 


SERIES K ... Pressures to 150 P.S.IL.— 
Capacities 4 to 50 G.P.M. Compact, yet 
sturdy enough to handle a wide range 
of jobs. Self-lubricated by liquid being 
pumped ... handle total suction lifts up to 
25 feet ... come equipped with mechan- 
ical seal or packed box, with or without 
relief valve. Easy to install and apply. 

SERIES F... Pressures to 300 P.S.I.—Capacities 

eA 1 to 300 G.P.M. Popular pumps that feature 

Sweet's 4-port design (eight optional piping ar- 

rangements, 4 for clockwise and 4 for 

counter-clockwise rotation.) Supplied in 
standard or stainless steel fitted 
models to suit specific needs. 

Furnished with or without re- 
lief valve, with mechanical 

seal or packed box. Ideal 

for hydraulic power gen- 

eration in a wide range 
of applications. 













Send For Free Booklet 
“HOW TO SOLVE PUMPING PROBLEMS” 








GEO. D. ROPER CORPORATION 
710 Blackhawk Park Avenue, Rockford, Illinois 


() Please Send Booklet ‘How To Solve Pumping Problems” 
NAME 
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Literature Offered 
in This Month’s Ads 
(Continued from page 20) 


“HOW TO SOLVE PUMPING PROB. 
LEMS” is the title of a handy book. 
let prepared by Geo. D. Roper Cor- 
poration. You'll find charts, tables 
and typical problems in selecting 
pumps all worked out. 
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LEATHER PACKINGS Want to know 
more about Rhoads Tannate to meet 
your exact packing requirements? 
Write to J. E. Rhoads & Sons for 
details. 


Circle 52 on Reader Service Card 


CONSIDER HOSE assemblies for cir- 
cuit flexibility and convenience. Re- 
sistoflex Corporation has prepared 
specification sheets for their line of 
assemblies. 


Circle 49 on Reader Service Card 


HERE’S THE STORY of what happens 
to “V” type packings under pressure. 
Raybestos-Manhattan, Inc. has run 
photoelastic stress analyses and ra- 
dial pressure tests on their Vee-Flex 
Packing rings. This data is available 
in a free bulletin. 
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CARTRIDGE TYPE packing gland is 
featured in the design of Petch cyl- 
inders for air and hydraulic service. 
Engineering data on these cylinders 
with a self contained packing gland 
is offered. 


( Circle 78 on Reader Service Card 


HAVE YOU CONSIDERED the un- 
loading Gear-type gear pump for 
conventional variable volume pump 
applications? Specifications and per- 
formance charts are available on 
this new Pesco design. 
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THE BEST WAY to know what size 
packings are readily available is to 
have a list of mold sizes carried in 
stock by the manufacturer. Along 
with complete packing data, Periflex, 
Inc. supplies you with this informa- 
tion. 
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HOSE ASSEMBLY design to provide 
safe, reliable connections is an im- 
portant engineering problem. The 
new Mulconroy “Press-Lock” con- 
struction is fully described in free 
literature. 
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| fhe next packing problem he helps to solve can be yours/ 
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Write for latest bulletin which 
includes complete standardiza- 
tion data on Houghton VIM 
Leather and VIX-SYN Synthetic 
Rubber Packings. 


October, 1951 











@ You'll find Houghton engineers are well equipped to help 
you with hydraulic and pneumatic packing problems. 

Call on them with confidence for original packing designs. 
Or enlist their aid in recommending improvements on exist- 
ing designs. They'll bring with them a knowledge gained over 
44 years of engineering service to machine designers. 

Service such as this has been responsible for many of the 
packing improvements noted throughout industry today. In 
helping the designer, Houghton engineers bring out new 
and better packings for the field. 

Can you use this engineering service in solving your 
speoific packing problems? No obligation. Write or call 
E. F. Houghton & Co., Philadelphia 33, Pa. 








Leather & Synthetic Packings 


Ready to give you 
on-the-job service .. « 
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This handy JICircuit Guide, com- 
plete with plastic drawing template, 
puts all information on JIC symbols 
and their use at your fingertips — 
ready for quick reference and easy 
transfer to your circuit diagrams. It 
saves time, makes circuit planning 
easier, and quickly identifies stand- 
ard JIC symbols. 


Symbols in all key examples are 
standard, as approved by the Joint 
Industry Conference for Industrial 
Equipment. The kit includes a 32- 
page booklet that not only provides 
all basic JIC symbols for industrial 
hydraulics, but is also referenced to 
all cataloged Denison equipment. 
This is not a gadget; it will be your 
handiest tool for all circuit diagrams. 


The DENISON Engineering Co. 
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Complete Joint Industry Conference Code Book and Template 


Denison has developed this Circuit 
Guide and Template to make the 
new standard JIC symbols as easy to 
use as any others. Although priced 
at $1.00, this valuable kit is available 
without cost or obligation to anyone 
actively engaged or interested in hy- 
draulic designing or engineering. 
Just give us your name and position 
or title, on your business letterhead, 
and your JICircuit Guide and Tem- 
plate will be sent to you promptly, 
with our compliments. Or if you 
have a specific problem, contact the 
Denison representative in your area, 
who will also gladly see that you 
get a copy of the Guide. (Schools or 
student groups are invited to inquire 
about special rates on quantity lots.) 
Write today! 


1166 Dublin Rd., Columbus 16, Ohio 


DENISON 


7-5 40)| wa 











All Roads Lead to Detroit 





oe 33RD NATIONAL Meta 
Congress and Exposition, 
held simultaneously with the 
First World Metallurgical Con. 
gress, will make Detroit. the 
metallurgical capital the week 
of October 15-19. 


The National Metal Con- 
gress, sponsored by the Amer- 
ican Society for Metals, Amer- 
ican Welding Society, Institute 
of Metals Div., American In- 
stitute of Mining and Metal- 
lurgical Engineers and the So- 
ciety for Non-Destructive Test- 
ing, has schedules of seminars, 
sessions and meetings on tech- 
nical subjects on metals pro- 
duction, treating and process- 
ing. 


The theme of the Congress 
and Exposition will be “Pro- 
duction for Defense”; the pur- 
pose being to bring together 
the experience, the knowledge 
and the means for a more ef- 
fective use of metals through 
engineering and, through con- 
servation and substitution, to 
insure an adequate supply of 
materials and material com- 
binations for the strengthening 
of defense and the preservation 
of our security. 


350 Exhibitors 


The National Metal Exposi- 
tion will be held at the Michi- 
gan State Fair Grounds; the 
site of which is less than nine 
miles from downtown Detroit. 
Over 350 nationally known or- 
ganizations, engaged in either 
the production, treatment or 
fabrication of metals or in ren- 
dering services to such firms, 
have reserved nearly 300,000 
square feet of floor space—ap- 
proximately 6 4% acres in area 
—for exhibits. A record at- 
tendance of well over 40,000 
industrial representatives are 
expected to attend. 


The ASM seminar on metal 
interfaces will be held on the 
13th and 14th; all other tech- 
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October, 


nical sessions, including the 
ASM Educational Lectures, 
will be held Monday through 
Friday, October 15-19. 

The other sponsoring soci- 
eties, as usual, will hold sep- 
arate technical sessions. The 
ASM technical meetings will 
be held at Hotel Statler; Amer- 
ican Welding Society meetings 
at the Book-Cadillac Hotel; 
AIME meetings at the Detroit- 
Leland Hotel; the Society for 
Non-Destructive Testing at Ho- 
tel Detroiter. The World Metal- 
lurgical Congress will hold 
sessions at Hotel Tuller. 

For the sixth year, the ASM 
Metallographic Exhibit will be 
a feature. A large area in one 
of the Exposition buildings has 
been reserved for entries in a 
dozen different classifications. 


Three Top Awards 


The three top awards will 
be presented at the annual 
ASM dinner on Thursday, Oc- 
tober 18. The Albert Sauveur 
Achievement Award, establish- 
ed by the ASM in 1934, will 
be presented to Dr. Robert F. 
Mehl, Head, Department of 
Metallurgy, Carnegie Institute 
of Technology, Pittsburgh. The 
Award is a recognition of pio- 
neering metal achievements 
which have stimulated organ- 
ized work which has resulted 
in a basic advance in metallur- 
gical knowledge. The ASM 
Gold Metal, established in 1943 
to recognize outstanding metal- 
lurgical knowledge and excep- 
tional ability in the diagnosis 
and solution of diversified met- 
allurgical problems, is to be 
awarded to Dr. Paul D. Merica, 
Executive Vice President, In- 
ternational Nickel Company, 
New York. The third major 
award, the ASM Metal for the 
Advancement of Research, will 
go to Gwilym A. Price, Presi- 
dent, Westinghouse Electric 
Corporation. 

W. H. Eisenman, Secretary, 
American Society for Metals, 
is managing director of the 
National Metal Congress and 
Exposition and the World Met- 
allurgical Congress. 
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Denison Pumps, Valves, Fluid Motors and Pumping Units 


positive control to 5000 psi. 14” to 


Users get quick proof of highest effi- 
11/,” sizes in most types. 


ciency when they pick Denison com- 
ponents for their hydraulic circuit 
needs. Advanced engineering fea- 
tures readily prove their extra value 
in actual performance. Simplified de- 
sign results in fewer parts, less wear, 
lower cost, and more compact de- 
sign. Denison Hydraulically bal- 
anced pumps and controls give max- 
imum performance for the heaviest 
jobs. PUMPING UNITS — for constant 
PRESSURE CONTROL VALVES, 44d variable volume operation, with 
in relief, sequence and unloader C4pacities ranging from 2 to 35 gpm. 
types. 3/4”, 114” and 114” sizes. Packaged power built to JIC recom- 
Surge damping controls for both mendations. 

aircraft and industrial systems. 


4-WAY VALVES — with manual, 
mechanical, hydraulic or electric con- 
trol, including new pressure-centered 
single and double solenoid types for 


The DENISON Engineering Co. 


PUMPS — in constant and variable 
volume types, for all circuit needs 
to 5000 psi. 


FLUID MOTORS, in a wide range 
of models with capacities of 3 to 
160 hp. Torque ratings to 5585 inch- 
pounds. 


Write for complete information on 
Denison HydrOILic Equipment; also 
send for your JICircuit Guide and 
Template, described and illustrated 
on the opposite page. 


1166 Dublin Rd., Columbus 16, Ohio 


* 





Hydraulic Equipment 






3 YEARS... 


STILL GOING 
STRONG 


hree years ago Sikorsky Aircraft of 

Bridgeport, Conn., installed this 5,000- 
ton Bliss press. Initial fill of hydraulic fluid 
was Texaco Regal Oil (R&O)-—still in as fine 
condition today as when it went on the job. 
Moreover, the system is completely free from 
rust and sludge, and there has never been any 
trouble due to foaming. 

Texaco Regal Oils (RGO) assure every 
hydraulic user these benefits because they're 
(1) turbine-quality oils, (2) made from 
choicest base stocks, and (3) fortified with 
rust and oxidation inhibitors and specially 
processed to prevent foaming. 

Thus, Texaco Regal Oils (RGO) are more 
than 10 times as resistant to oxidation as ordi- 
nary turbine-quality oils and afford longer 
lasting protection against rust and foam. 
Texaco Regal Oils (RGO) are approved by 
all leading hydraulic manufacturers. 

Talk to a Texaco Lubrication Engineer and 
get the facts on how you can improve hy- 
draulic efficiency and reduce your costs. Just 
call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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Packaged Controls 





simplify piping problems in redesign 


By ALLEN BRADRICK 


ARLY IN THE POST WAR ERA THE McQuay- 
Norris Manufacturing Company began an 
intensive program of equipment modernization. 
This program has continued to the present 
time on an ever increasing scale, and embraces 
a more extensive use of carbide tipped milling 
cutters and circular form tools together with 


Allen Bradrick is Assistant Chief Engineer with McQuay- 
Norris Manufacturing Co. 
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the necessary automatic machines for their 
fullest utilization. 

As in many specialized industries, very little 
of the required machinery can be purchased 
ready-made, but must be tailored to suit, as 
dictated by the current or prospective meth- 
ods to be employed. Such tailoring may ex- 
tend from minor tooling on some standard 
machine tool, to designing and building a spe- 














THE JOB requires milling of oil ventilating slots, 
Piston rings are to be ganged on an arbor, fed 
into a circular saw and indexed until all slots have 
been cut. 


THE MACHINE uses a hydraulic clamping and 
work feeding system. Front view shows the hand 
valve for controlling the clamp cylinder. Two 
bleed off valves are used only for setup. Limit 
switches automatically sequence the feeding and 
index system. Rear view shows the compact oil 
system in the machine base and the feed cylinder 
mounted on top. 


-cial machine from the ground up. 

In this latter respect, it was decided to con- 
centrate almost exclusively on hydraulically 
operated machines. This decision was in- 
fluenced largely by the factors of flexibility, 
reliability and simplicity as compared to me- 
chanically operated machines of equivalent 
performance. Despite difficulties caused by 
unfamiliarity with hydraulics, we have had 
little or no cause to regret this decision. 

An interesting machine from the hydraulic 
standpoint is one we refer to as a ’49 Model 
Ventilator. It is an automatic hydraulic mill- 
ing machine for gang milling the oil ventila- 
tion slots in piston rings. It was designed to 
replace an earlier model. We incorporated a 
simplification of controls and an overall im- 
provement in appearance. 

The earlier machines took up excessive floor 
space, were difficult to keep clean and were 
crude in appearance due to the maze of pipes 
and wires connecting the hydraulic power unit 
with the machine proper. This situation is 
corrected in the ’49 Model by mounting all the 
hydraulic components in, or on the base cast- 
ing of the machine itself. An accumulator 
and check valve formerly used to maintain 
pressure in the clamping cylinder during the 
rapid traverse cycles were replaced by an 
auxiliary pump built into the housing of the 
main pump. 

In the older model, it had been necessary 
to install heater elements on the hydraulic 
tank to maintain a uniform oil temperature in 
order to be sure of having a constant cycle time 
especially on cold mornings. This condition 
is now avoided by using a piston type pump 
for the feed portion of the cycle. 

On the ’49 model a single control for size 
change adjustment is obtained by mounting 
the stroke reversal limit switch LS-2 and the 
controlled feed switch LS-5 on the same brack- 
et, so that they always maintain the same rel- 
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THE CIRCUIT has been greatly simplified by the 
use of a package unit which includes the pumps 
and valves shown within the dash lined housing. 
The three solenoid valves are also mounted as 
one compact unit. 


ative position to each other. On the older 
model, it was necessary to adjust both the limit 
switch and the deceleration valve cam inde- 
pendently. Failure to set either properly 
could result in a wreck. 

An additional safety factor is the incorpora- 
tion of a pressure switch in the circuit having 
a setting just above that of the normal oper- 
ating pressure. Thus, the whole circuit is put 
into neutral by anything causing an abnormal 
pressure rise. 


Operation of the New Machine 


On the new machine, the work-head actua- 
tor is a commercial hydraulic cylinder, while 
the clamping cylinder was designed and built 
here at McQuay-Norris. Only two valves are 
required, one is a 3 way manual valve for the 
clamping cylinder and the other is a triple sole- 
noid pilot valve. 

A group of piston rings are positioned and 
clamped to the work spindle face plate in the 
closed state by means of a clamping plate and 
drawbar actuated by a hydraulic cylinder 
at 400 psi. This produced approximately 10.- 
000 pounds drawbar pull which is sufficient to 
enable the rings to resist the lateral thrust 
produced by the infeed of the milling cutters. 
The operator initiates the machine cycle by 
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SOLENOID 
ENER | DE-EN OPERATION 
q a A-B-C |Machine Stopped 
2 > B-C A |Start button starts rapid 
forward 
Cc A-B /|LS-5 starts feed 
A-C B |LS-2 starts rapid return 
Mechanical index on re- 
turn 
6 B-C A_|LS-1 starts forward travel 
| Cycle repeats thru all in- 
dex stations. 
7 | A-B-C At end of machining LS-3 


holds sol. A ener. 





PS unloads pump to stop 
operation, permitting 
unloading of parts 




















pressing the “cycle start” button which is a 
remote station push button with two pair of 
normally open contacts and one pair normally 
closed. Depressing the “start” button simul- 
taneously energizes solenoids “B” and “C” of 
the solenoid pilot valve, through relays. Ener- 
gizing pilot valve “C” blocks line 3, shifting 
the neutral valve spool from neutral to active. 
Pilot valve “B” now blocks line 2, causing the 
piston pump charging valve to seat, and forcing 
all the oil from the rapid traverse pump to 
pass through the piston pump to the 4-way 
valve and then to the rod end of the cylinder, 
bringing the workhead forward in rapid ap- 
proach. 

Just before reaching the cutters, a cam on 
the work slide contacts and opens a pair of 
N.C. contacts in LS-5. This switch is in the 


(Continued on page 82) 












CYLINDER ACTUATED BLOCK 


EVISING AN EFFECTIVE PRESS GUARD TO KEEP 
D operators hands out of the way of a de- 
scending ram is an everpresent headache to 
tooling and safety men. 

Progressive dies which are fed automatically 
by coil feeders give the tool engineer the chance 
to fully enclose the work area. For operator 
safety, when making adjustments on the press 
tools, the protection device must work auto- 
matically without any specific care from the 
operator. 

Here’s how the tooling and production men 
at Thompson Products, Inc., Cleveland, 
changed a hazardous press guard to one which 
avoids any possibility of “human error”. 





prevents press accidents 


The new guard has all openings (except for 
a slit on the feed side) protected by automat- 
ically controlled doors. The front gate is Plexi- 
glas set in a steel frame. Side and rear gates 
have screen inserts. 

Before any of the gates can be opened the 
operator must push a button to actuate the air 
cylinder which moves the safety block under 
the ram and trips a micro switch cutting the 
press power and opening the gate locks. 

Attached to the front gate is a cam which 
passes over the contact point of the switch on 
the right side when the gate is opened. This 
prevents tying down the left side switch and 
working with the gate open. 








NEW METHOD for safe adjustment of press dies: 












AIR CYLINSER 
































STock fgro 







































First press stop button (A) 
Then press safety block operation button (B) 


This actuates the solenoid 
valve and pushes the steel 
block in beneath the ram. 








METERING VALVE 






The block opens microswitch 
(C) which cuts the press 
power and releases the lock 
switches (D) on all gates 
a, 2 Dp. 
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The lock switches release 
the pins (E) permitting the 
gates to be opened. 












Before the press can be 
started up again, all gates 
must be shut. 


Then the block can be auto- 
matically withdrawn. In the 
“out” position, the block 
contacts a microswitch (F), 
permitting the drive motor 








to start. 
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PRE-REGISTRATION 


National Conference on Industrial Hydraulics 
Sherman Hotel, Chicago, November 7-8, 1951 


REGISTRATION OF 


I Ea TT LOE ESE OF ATE ee SS _ 








ee ae eee eek Oe ee ey Na 
I BD has irecisicetinens innit stb tpiheg i aiden iene 


SI oo. ned cies 054050 daes coches peweeeeeeee $6.00 
eS CIID ois oc tide eanvcdacd pe eerenebhase 3.00 
All Engineer’s Banquet, Weds. eve............-.++0005: 6.00 
po PPT CETTE ee re 3.00 


eee eee eee ee ee ee 8 8 8H HH FO me ee ee ee me 





Bins CE es. 6 kkk kc ahead bav had sdk axe were 


ache oe wala w ud ain Oe ne 30 e a ae owl o eee 


Please check the items desired and print your name and complete 
address before returning to: 


John G. Duba, Conference Secretary 

National Conference on Industrial Hydraulics 
Illinois Institute of Technology 

Technology Center 

Chicago 16, Illinois 


*All registrants will automatically receive Volume V, Proceedings of 
the Conference as soon as it becomes available. Proceedings will con- 
tain the complete text of all technical papers presented. 





Seventh NCIH To Attract 


Record Attendance 








oo SEVENTH ANNUAL NATIONAL CONFERENCE 
on Industrial Hydraulics which will be held 
at the Sherman Hotel, Chicago, on Wednesday 
and Thursday, November 7 and 8, is preparing 
for a record attendance. The attendance has 
increased each year and this year, sectional 
meetings, inaugurated last year, will again be 
held. Conference director John S. Slomer, hy- 
draulics department, Goodman Manufacturing 
Company, announces that the program is vir- 
tually complete: 
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Sponsored by the graduate school of Illinois 
Institute of Technology and Armour Research 
Foundation of Illinois Institute of Technology, 
the Conference has attracted an increasing 
number of industrial and aviation hydraulic 
executives and technical men each year. 

Because of the heavy anticipated registra- 
tion, it is urged that early registration be made. 
The attached form is printed for convenience. 
Prompt reservations at the Sherman Hotel or 
nearby hotels is also suggested. 








By COLE H. MORROW 






FLUID TRANSMISSIONS, 


the key to high stoker efficiency 


YDRAULIC DRIVE UNITS WERE INSTALLED ON 
the fuel feed and grate drives of the 
stoker on the 100,000 pound per hour boiler 
unit installed in our Tractor Works Power 
Plant. This boiler started in operation in De- 
cember, 1949, and recent tests conducted by 
Battelle Memorial Institute proved the unit 
to be one of the highest efficiency installations 
in the country if not the highest. Efficiencies 
obtained under normal operating conditions 
ran as high as 92 per cent. 
Application of hydraulic drives with their 





Cole H. Morrow is chief plant engineer at the J. I. Case 
Company, Racine, Wisconsin. 


Fig. 1. Three-quarter front 
view of the Detrcit Roic- 
Grate Stoker in the power 
house of the Tractor Plant of 
the J. |. Case Co., Racine, 
Wisc. Both fuel feed and 
grate travel are driven by 
constant and variable dis- 
placement motors driven by 
variable delivery pumps. 





variable speed characteristics contributed ma- 
terially to making the high efficiencies pos- 
sible. Close control of fuel feed and grate 
speed in direct proportion to the air flow over 
a wide range of operating conditions is essen- 
tial to obtain high efficiencies. The hydraulic 
drives have been a very satisfactory solution 
to this problem. Most boiler control systems 
do not operate satisfactorily beyond about a 
four to one range, i.e., a 100,000 pound per 
hour unit would not be expected to operate un- 
der automatic control below 25,000 pounds per 
hour. This is really not a limitation by the 
control system but rather the various drive 

























APPLIED HYDRAULICS 






Sr eer 











October, 


xy, & me & = 


units which the system controls will not oper- 
ate precisely and accurately over a wider var- 
iable speed range. 

In our installation we use variable delivery 
hydraulic pumps whose output is regulated by 
the combustion control system. These pumps 
supply constant displacement hydraulic motors 
installed on the fuel feed and the grate drives. 
This hydraulic drive arrangement enables us 
to obtain smooth, positive and precise variable 
speed operation from 0 to 100 per cent capacity 
of the fuel feeding equipment, and the speed 
control] characteristic is a straight line which 
makes it possible to calibrate the control sys- 
tem for operation within amazingly close lim- 
its of fuel air ratio variation and to obtain 
automatic operation over a load range as high 
as 20 to 1. Theoretically, the control system 
and hydraulic drive arrangement is capable of 
operating from 0 to 100 percent of the boiler 
unit capacity, but due to operating limitations 
this entire range cannot be utilized. We have 
actually operated the 100,000 pound per hour 
unit at loads of from 5000 to 7000 pounds per 
hour under full automatic control for long 
periods of time with no difficulty whatsoever. 
This seems almost amazing when compared 


Fig. 2. Close up of the drive motors. The upper unit 
is a constant displacement motor which drives the fuel 
feed mechanism. The lower unit is a variable displace- 
ment motor which drives the right-hand half of the 
grate. This motor is connected in series with a constant 
displacement motor which drives the left-hand half of 
the grate. 


Photos courtesy the Oilgear Company, 
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Advantages of Fluid Transmissions: 





Precise automatic stepless control from low 
to heavy loads. 


High efficiency—power used only in propor- 
tion to the work performed. 


Automatic overload protection. 


Direct connection to standard speed electric 
motors. 


Positive speed practically unaffected by load 
variation. 


Flexibility of control. 


with drive arrangements previously used which 
in our case would probably limit automatic op- 
eration to a minimum of 20,000 to 25,000 
pounds per hour. | 

On a traveling grate spreader stoker such 
as we have, it is essential that the grate speed 
be varied directly with variations in fuel feed 
if maximum efficiencies are to be obtained. 
With the hydraulic drive units we are able to 
obtain synchronized grate speed .and fuel feed 


(Continued on page 76) 















Efficient production of this extruded product depends on the 
ease of changing dies, their safe and rigid clamping, and smooth, 
fast cycling of the main extruding ram. 


* 


Internal Ram Design Speeds Extrusion } 


* 
at 
w 


... of phos-copper rod ribbon 


| gappeoreee A SYSTEM FOR RAPID ADVANCE OF 
a press ram is dependent upon desired 
speed, tonnage, and specific application. This 
Baldwin 500 ton extrusion press, used in the 
manufacture of phos-copper rod ribbon at the 
Buffalo Works of Westinghouse Electric Cor- 
poration, uses internal ram design. The large 
volume of oil needed to speed the movement of 
the 22% in dia main cylinder through its 15 
in stroke demands the use of a prefill valve, 
thereby eliminating the possibility of using two 


of the four speed control methods shown on 
these pages. 

Choice between the use of a kicker (booster) 
cylinders and an internal ram was largely de- 
termined by the press application. Since 
clamping the die and dummy block is per- 
formed by two 10 in dia cylinders, as seen in 
Figure 1, space limitations preclude the use of 
kicker cylinders. To provide fast approach, the 
main cylinder is bored to accommodate a 5% in 


(Concluded on page 77) 


Methods For Obtaining FasjPré 


























LO-PRESSURE 


Most press operations only require high pressure 
for a small part of the work stroke and low press- 
ure, high volume for a rapid advance. Presented 
here are four basic methods for providing these 
requirements. 


1. Two pump system—A large volume, low pressure 
pump for rapid traverse is combined with a small 
capacity high pressure pump. At maximum low 
pressure the unloading valve opens to dump the 
full capacity of the low pressure lines. In operation, 
the ram is moved rapidly by oil supplied by both 
pumps until the work is contacted and pressure 
uilds up to unload the high volume pump. The 
squeeze operation is performed by the high press- 
ure oil. A back pressure valve prevents dropping 






































of the ram due to gravity. 


2. Prefill system and kicker cylinders—To increase the 
speed of a ram oil delivery must be stepped up or 
ram area decreased; therefore for very high speeds 
a double pump system becomes unwieldly. A “pre- 
fill” or “surge” system is quite efficient. Rapid 
advance is accomplished by means of small kicker 
cylinders while the main ram prefills through 4 
valve from a surge tank. 

When the platen meets the work, pressure builds 
up to operate a sequence valve (usually built into 
the prefill valve) causing the prefill valve to shut 
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Fig. 1. With extrusion dies safely positioned and 
clamped the operator transfers a preheated slug of 
phos-copper from the furnace to the dummy block be- 
low the punch. Action of a foot pedal starts the punch 
downward to extrude the slug through the die. A pres- 
sure control relief valve on the panel is used to regulate 
tonnage. 









Fig. 2. At the rear of the press, the finished phos- 
copper wire is wound on reels. The press hydraulic 
system is at the left. The horizontal cylinder, seen at 
the side, moves a sliding table to facilitate installation 
of the 500 pound die and dummy block assembly. Oil 
is delivered to the main ram during rapid approach, 
through the large prefill valve at the top of the press. 









































P.O. CHECK 
‘SS 
Ny 
NA : ol 
Ne ; SEQUENCE 
IS N , 
AY Z 
g NA ” 
ANN a 
mses 
r A 
AY y Zs 
XT 4 Te er 

















nF @ 


off flow from the surge tank and admit pressure oil 
to the main cylinder for the high force squeeze 
operation. Pressure applied to the rod end of the 
kicker cylinders opens the prefill valve so that the 
platen returns at higher speed discharging oil from 
the main cylinder back to the surge tank. 


3. Prefill system with internal ram—This system is 
used where space limitations make kicker cylinders 
impractical. Rapid traverse of the ram on the 
Baldwin 500 ton press used in the application de- 
scribed here is accomplished with an internal ram. 
The prefiill _System operates as previously de- 
scribed. Boring out the main ram and fastening a 
rigid ram at the top provides a reduced area for 
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oil to act on. When the work is niet, pressure 
builds up to operate the sequence valve admitting 
pressure oil to the large area of the main ram. 


4. Gravity rapid traverse—When the weight of dies 
on the ram is sufficient to overcome friction forces, 
the kicker cylinders are eliminated and rapid 
traverse is accomplished by gravity. The back 
pressure valve must also be eliminated. However, 
the 4-way control valve can no longer be a three 
position open center design, because with this 
valve in neutral the ram would fall. A two position 
valve is used and the check valve traps oil to hold 
the ram up while pump volume returns to tank 
through the two way cam operated valve. 
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Trim Line Uses 


SERVO 
Edge Control 


], At the entry end of the trim line a coil is being 

placed on the pay-off reel mandrel. From his sta- 
tion, the operator controls the line which will handle 
coils having a maximum weight of 15,000 pounds and 
a maximum diometer of 54 inches. Rated strip speed 
is 3000 fom. 


NE OF THE PROBLEMS ON ANY TRIM LINE Is 

to maintain a uniform edge. When mate- 

rial is streaming through the cutters at 3000 

fpm, a system for edge control must respond 
quickly and accurately. 

In a trim line of an eastern steel producer, 
Westinghouse Electric Corporation solved this 
control problem with an electro-hydraulic ser- 
vo system. 

The principle of operation is quite simple. 
Strip travels through a scanner head located 
at the strip edge. Any shift, or error, in the 
edge changes the amount of light to the scan- 
ner. This signal change is fed through an am- 
plifier to excite the fields of a generator. Polar- 
ity of the two generator fields is determined by 
which field becomes strongest. Change in polar- 
ity determines the direction of hydraulic pump 
rotation in the simple closed hydraulic loop. 
A hydraulic cylinder, actuated by oil from the 
pump shifts the coil to maintain the correct 
edge position. 


» & Looking toward the winding reel, at the drive side 

of the line. In the foreground is the pay-off reel 
motor, next the side trimmer motor with direct coupled 
speed indicating generator, and in the background the 
winding reel. The piston of the pay-off reel assembly 
positioning cylinder can be seen at the bottom of the 
pit in the foreground. 
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Schematic of the edge control system which is de- 

signed to maintain the edge of the strip within 
plus or minus 1/32 in, based on a maximum variation 
of one inch movement of the strip position in 50 ft of 
longitudinal travel. Error in edge position produces a 
change of signal from the scanner head to the motor- 
generator set in the edge regulator control. Hydraulic 
pump rotation responds to the regulator, and provides 
pressure oil to the cylinder to shift the pay-off reel as- 
sembly. 


S Heart of the servo system is this regulator control 

with the motor-generator set in the bottom of the 
housing. This housing has a motor driven blower with 
renewable type air filter to keep it pressurized both for 
ventilation and the exclusion of dirt. At the right is a 
hydraulically powered welder set up in line for splicing. 








4, The hydraulic system, with the d.c. driving motor 

* for the edge regulator in the center. This motor 
drives the hydraulic pump which shifts the entire pay-off 
reel assembly to keep the strip properly positioned in 
the line. Other operations in the line which are control- 
led by pressure oil from this system include actuation 
of pay-off and winding mandrels and cylinders for the 
handling of coils. 


6 Closeup of the entire pay-off reel drive which is 

moved by the hydraulic cylinder mounted below 
the drive motor. The stand can be moved at a maximum 
speed of 60 ipm in either direction. Actual travel in op- 
eration is small, as the cylinder movement controlled by 
the edge regulator compensates for any variation in the 
stock width passing beneath the scanner. 



























































A Beginner’s Course in Basic Hydraulics 


Chapter IX 


ROTARY HYDRAULIC MOTORS 


ORK OUTPUT IS THE END PURPOSE OF ANY 

hydraulic circuit. We develop the sys- 

tem to provide a required force or torque act- 

ing through a desired linear or rotary distance. 

This work is obtained at the output shaft of the 
hydraulic motor. 

Reviewing briefly, the basic hydraulic sys- 
tem consists of a pump, control valves and 
fluid motor suitably connected by piping. Let 
us follow the transfer of energy: Electrical 
energy supplied to drive the pump is converted 


Fig. 1. This Vickers constant displace- 
ment axial piston motor provides con- 
stant torque with horsepower proportion- 
al to speed for a constant operating 
pressure. Torque efficiencies of 95 per- 
cent are attainable. 


by the pump into hydraulic energy. Valves 
serve to control and direct this energy to the 
fluid motor which converts the hydraulic en- 
ergy into useful work. When using a rotary 
fluid motor, the work or mechanical power 
output is expressed in torque and rotating 
speed. 

The question immediately is asked, ‘Why 
not use the output of an electrical motor di- 
rectly rather than feed it into a hydraulic sys- 
tem?” In answer, we can list some of the ad- 
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Fig. 3. Characteristic curves 
of a 9 piston hydraulic motor 
operating at a constant pres- 
sure of 1800 psi and temper- 
ature 150F. Note that very 
low operating speeds for this 
particular motor are not at- 
tainable. 


DELIVERY - G.P.M. 
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vantages of fluid motors which have led de- 
signers to select this power source over electri- 
cal motors for certain applications: 


— 


. Extreme range of speed adjustment. 
Compactness. 
3. Fluid motors can offer larger ratio of horse- 
power to weight or space. 

4. The presence of a hydraulic system already 
on a machine may make the use of rotary 
fluid motors for secondary functions prac- 
tical. 


5. Fluid motors will operate in explosive and 
corrosive atmospheres. 

6. Fluid motors can be stalled under load 

without damage. 
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What devices may be used as rotary motors? 
Theoretically, most hydraulic pumps can be 
used as fluid motors by supplying pressure oil 
to the inlet port. This pressure oil acts on the 
pump elements converting its energy into me- 
chanical power at the motor shaft. However, 
not all pump designs are directly convertible 
to efficient motors. 

Many conventional spur gear pumps are too 
inefficient to operate as motors. A pump whose 
efficiency is under 50 percent will not operate 
as a motor because it is incapable of overcom- 
ing its own losses. However, there are several 
commercial gear motors designed with rugged 
bearings and methods for hydraulically balanc- 

(Continued on page 70) 


Fig. 2. Design of the constant displacement Sundstrand motor using a wobbler 
plate is shown. The thrust of the pistons is perpendicular and tangential to the 
plate. The resultant force is transmitted through bearings to the wobbler on the 
shaft and imparts rotating motion to it. 
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Can proper design of hydraulic systems eliminate the 
fire hazard at the hot metal end of die casting machines? 
Here is an effective design which provides for safe opera- 
tion without the use of costly fluids or expensive corrosion 


proof components. 


This simple master and slave idea 


presents some intriguing possibilities for other oil powered 


applications. 


DIE CAST SAFETY: 


Circuit Design Reduces Fire Hazard 


By JOHN W. PALMER 


OST DIE CASTING MACHINES USE HYDRAULIC 
M oil under accumulator pressure to oper- 
ate the shot function. A failure in the piping, 
fittings, or valves creates a potential atomized 
oil spray which will ignite upon contact with 
molten metal. Fire has been a serious prob- 
lem confronting the machine builder—consid- 
erable thought has been given to reach the 
best method for minimizing this hazard. 

In cooperation with design and operating 
personnel of a major automobile manufacturer, 
the Miller-Taylor Tool Company in Cleveland 
has developed a water actuated closed shot 
system. All control valves are kept on the oil 
side and therefore do not involve extra high 
cost for special material. 

The heart of this system is a master oil cyl- 
inder directly connected to a master water 


John W. Palmer is chief engineer Miller-Taylor Tool Com- 
pany, Cleveland, Ohio 


Fig. 1. Fire hazard at the shot end 
is minimized by the use of a water 
actuated closed shot system. At the 
right end of the machine the hy- 
draulic system uses commercial 
valves and a petroleum base fluid 
to power the master oil cylinder, 
indicated by the arrow. A master 
water cylinder, below the master 
oil cylinder, delivers a water sol- 
uble solution to power the shot 
cylinder at the hot end. 


cylinder which actuates a remotely located 
slave shot cylinder. While extremely simple 
in design, this circuit required careful construc- 
tion because a preliminary study showed three 
possible shortcomings which would have to be 
avoided: 

1. Would wash by the pistons in the water 
cylinder unbalance the strokes of driving 
and driven pistons? 

. Can a satisfactory arrangement be made 
for introducing the water soluble fluid in 
the closed system? 

. Could the supply and demand requirements 
of the shot cylinder be met? 


A test setup was made and results indicated 
that construction of a complete machine was 
practical. The closed system is designed to 
use a master water cylinder having the same 
bore as the slave shot cylinder, while the mas- 
ter oil cylinder has a larger bore. It is felt that 
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this intensifier relationship between the master 
and the slave cylinders will quickly pay div- 
idends in less leakage and longer pump life 
since the vane pumps used to charge the ac- 
cumulator can now operate at a lower pressure. 

Water leakage from the closed system at 
the hot end is only possible at the head and 
rod end connections to the shot and master 
water cylinders, and through the packing 


Fig. 2. HOT END — No valving is needed to control 
the shot cylinder. Water soluble oil from the master 
water cylinder at the cold end circulates in a closed sys- 
tem. Note the positive limit switch control by cylinder 
tail rod. 
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Simplicity of the closed system for powering 
the shot cylinder is shown by the circuit. 


glands. Although slight leakage at these points 
is not harmful, -a little care prevents leakage. 

Water jacketing the shot cylinder cools the 
water soluble pressure fluid and has improved 
the life of piston rod packing which heretofore 
had required excessive maintenance because 
of operating above the hot metal pot. It has 
not been found necessary to use a water jacket 
on the master water cylinder. 


Fig. 3. COLD END — Close up of the master oil and 
water cylinders. The complete oil system is shown here. 
Oil and water cylinder pistons are directly connected. 
The small accumulator supplies make-up fluid to the 
closed water system. 








Timer to Reverse Stroke and a 
Limit Switch to Unload Pump 


By RUPERT P. ESSER 


VEN ON SIMPLE CIRCUITS WHERE VALVE ACTU- 
E ation directs oil to clamp the work, move 
tools forward, return the tools and then un- 
load the pump during idling, the designer has 
considerable flexibility in the choice of control 
systems. When he chooses to use solenoid 
operated valves to give automatic operation, 
the designer must then select the actuating 
devices. 





Rupert P. Esser is chief engineer with TEC Engineering 
Corp., Logansport, Indiana 
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This group of “Circuit Hints” has shown 
methods of controlling simple, effective oil 
power circuits used on piercing machines. The 
first circuit, June issue, used a single solenoid, 
spring offset, two position, 4-way valve con- 
trolled by a timing relay and control relay. 

In August, the circuit used a pair of 4-way, 
double solenoid, two position valves and a sole- 
noid operated combination unloading and re- 
lief valve. Limit switches and timer controlled 
this circuit. 

Two timers were used to control the revers- 

(Concluded on page 78) 
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“COMMERCIAL” -HYORAULICS 


‘he TS 

id, , 

yn- Could last winter's rugged blasts be headed your way again? Better be 

: sure that your snow plow equipment is ready for another rough one. 

ay, The operation of the blade of this plow gives no concern to the owner. 

le- It is positioned and controlled by hydraulics —the hydraulic controls are 

re- COMMERCIAL. An abundance of power developed by this gear pump 

ed places smooth, fast, and accurate control of the blade at the operator's 
command at all times. 

=, COMMERCIAL Oil Hydraulics are the most desired controls available 


for heavy mobile equipment . . . pumps to develop power, valves to control 
power, cylinders and motors to convert power into work. Many equipment 
manufacturers continue to use COMMERCIAL Oil Hydraulics exclusively 
because there are no other controls that perform like COMMERCIAL and 
they are DEPENDABLE. Many new applications are going COMMERCIAL 
because their established reputation of ‘Performing Better and Lasting 
Longer” has gained the confidence of so many users. 

COMMERCIAL'S hydraulic engineers can prove that "Savings Could Be 
Turning Up Every Day" if you would move it with COMMERCIAL Oil 
Hydraulics. 

















Write for your free copy of our new Catalog H-6 





THE COMMERCIAL SHEARING AND STAMPING CO. YOUNGSTOWN 1,OHIO 





“COMMERCIAL 
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MOCK-UP SAVES TIME 


while providing realism to maintenance training 


By RAY VAN COTT 































DETAILED MOCK-UP OF THE MARTIN 2-0-2 
hydraulic system, built to save training 
time for maintenance as well as for flight crew 
personnel, is in operation at the Holman Air- 
port maintenance base of Northwest Airlines, 
Inc. at St. Paul, Minn. In the three years the 
fully functional mock-up has been in operation 
hundreds of hours have been saved in the com- 
pany’s training program of maintenance oper- 
ations. 
The mock-up was built by Ray Leick, master 


Fig. 1. Ray Van Cott, NWA instructor, ex- 
plains the wing flap mechanism on the 
mock-up of a Martin 2-0-2 hydraulic sys- 
tem to two airline mechanics. The mock-up, 
complete down to the last detail, includes 
retractable wheels and wing flaps and a hy- 
draulically operated passenger loading 
platform. The mock-up, in use for three 
years, has saved the company hundreds 
of training hours. 
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When it comes to performing chores 
aboard a plane, a pneumatic system does 
a real “service station” job. What’s more, 
a pneumatic system can often adjust it- 
self to emergencies which would cause 
complete failure in other types of sys- 
tems. 


Altitude is no longer a problem. The new 
lightweight Kidde compressor can pro- 
vide plenty of pressure at 35,000 feet and 
beyond. It can maintain adequate pres- 
sure even in the event of small leaks. 
Various other Kidde devices such as pres- 


SERVICE STATION IN THE SKY 





sure switches, air fuses, check valves, 
relief valves work to maintain the cor- 
rect pressure at all times. 


Get full information about recent ad- 
vances in the pneumatic field. Call or 
write Kidde today. 


Kidde Pneumatic Aircraft Devices include: 


Air Compressors, Regulators, High Pressure 
Containers & Valves, Selector Valves, Gun 
Chargers, Relief Valves, Pressure Switches, 
Check Valves, Moisture Separators, Pneu- 
matic Fuses, Back-Pressure Valves. 





Walter Kidde & Company, Inc., 1016 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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mechanic and Ray Van Cott, instructor of hy- 
draulic maintenance, Training Division. Ar- 
ranged so that the relative locations of the 
valves, cylinders and other units of the mock- 
up are about the same as the locations on the 
actual aircraft, the unit has been valuable from 
the standpoint of trouble shooting the system 
as well as acquainting the mechanic with their 
location so that individual repair jobs can be 
done in a shorter time. 

Some compression of individual component 
locations has been achieved in the interest of 
mobility. The entire mock-up is mounted on 
casters and can be moved about freely for max- 
imum training efficiency. Two 24 volt direct 
current electric pumps, one the regular air- 
craft emergency pump and the other used as a 
substitute for one of the engine driven pumps, 
supply operating pressure. Some reworking of 
pressure regulating devices permit functioning 
at 900 psi instead of the 3000 psi the maximum 
pressure on the aircraft. Pressure gauges have 
been recalibrated to give the same indications 
as the full pressure would on the actual air- 
plane. 


Closed Center System 


The mock-up or Martin 2-0-2 hydraulic sys- 
tem is composed of a closed center system and 
an open center system. The closed center sys- 
tem, in which pressure is actually stored and 
regulated, supplies pressure to: 

. Normal brake system 
Emergency brake system 
Nose wheel steering system 
Windshield wiper system 
Passenger loading ramp 


Gh OO 1 


The hydraulic system is arranged so that the 
closed center system has priority of pressure 
over the open center system; in the open center 
system the landing gear system has priority 
over the wing flap system. 

The normal brake system has two brake 
metering valves which control brake pressure, 
shuttle valves to isolate the normal brake sys- 
tem from the emergency system and four 
single disc brake assemblies. These brake as- 
semblies incorporate a self-adjusting feature 
which eliminates the need for making brake 
clearance adjustments. 


Open Center System 


The open center system, in which pressure 
is created only upon demand, supplies pressure 
to: 


1. Landing gear extension and retraction sys- 
tem 
2. Wing flap extension and retraction system 


In the open center system the fluid merely 
circulates, after the pressure has been built up 
in the closed system, until such time as the 
landing gear or wing flaps need be operated. 

The landing gear actuating cylinders ex- 
tend and retract the landing gear through 
mechanical linkages. The landing gear is locked 
in both the “up” and “down” positions by me- 
chanical latches. The latch is unlocked by 
the first n.»vement of the actuating cylinder. 
The oil returning from the actuating cylinders 
holds the selector valve in either “up” or 
“down” position until the landing gear ceases 
to move, at which time a spring automatically 


Fig. 2. The detailed mock-up is complete to the “instrument panel” 
in the “cockpit”. The indicator (right, on panel) shows position of wing 
flaps (foreground). The mock-up is laid out as closely as possible to 
an actual system in an airplane, but compressed to save space and 


gain mobility. 
Photographs courtesy Northwest Airlines, Inc. 
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NOW. ..A COMPLETE 
LINE OF CYLINDRICAL 


ACCUMULATORS T0 
SPECIFICATION 
MIL-A-9498 

































Cylindrical accumulators designed to 
the latest proposed AN Envelope and 
which meet requirements of Specifica- 
tion MIL-A-5498, including winteriza- 
tion and ability to withstand gunfire, 
are now available from Bendix-Pacific, 
largest producer of aircraft accumu- 
lators. 


At the suggestion of both the Air Force and the Bureau of Aeronautics, 
Bendix-Pacific has developed these accumulators, weighing approximately 
the same as the Bendix-Pacific spherical accumulators. With several models 
of cylindrical accumulators already in volume production Bendix-Pacific 
is now gearing for mass production of all sizes. 


Listed below are the numbers which Bendix-Pacific has assigned to 
accumulators meeting the proposed envelope arrived at the April meet- 
ing of the SAE A-6 Hydraulic Committee. Other light weight models are 
also available, 


Assembly No. Air Capacity 
551050-3 25 cu. in, 
551050-1 50 cu. in. (small dia.) 
551200-5 50 cu. in. (med. dia.) 
551200-3 100 cu. in. 
551200-1 200 cu. in. (med. dia.) 
552200-1 200 cu. in. (large dia.) 
552200-3 400 cu, in, 


Write for complete 
data and specifica- 
tions. 





« oe a e id 
Pacific Division 
The ability of Bendix-Pacific cylindrical accumula- 
tors to withstand gunfire is evidenced by this unre- 


—_ Fifty calibre incendiary ammunition NORTN HOLLYWOOD, CALIF 
was used. 





lew York 11 « Canadian Distrib.: Aviation Electric, Ltd., Montreal 





East Coast Office: 475 Fifth Ave., New York 17 « Export Division: Bendix International, 72 Fifth Ave., N 
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UNLOADING GEAR-TYPE HYDRAULIC PUMP 


® High pressure— 1500 p.s.i. 


@ High capacity— 2 g.p.m. at 1500 r.p.m., 
at 1500 p.s.i. 


®@ High volumetric efficiency —96% at 
3000 r.p.m., 1500 p.s.i. 


@ High torque efficiency—90% at 3000 
r.p.m., 1500 p.s.i. 


The unloading gear pump is designed to 
replace conventional variable volume pumps 
with these advantages: lighter weight, longer 
service life, lower maintenance expense, lower 
initial cost. This pump will unload up to 90% of 
rated flow, the remaining 10% being bypassed 
through a relief valve to obtain zero flow. 
‘*Pressure Loading” provides automatic 
compensation for wear on the bearing and 
gear running surfaces and makes possible high 
efficiencies and long, trouble-free service life. 


For complete specifications and performance chart, 
write today. 
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returns the valve to neutral. When the selec. 
tor valve is in the “up” or “down” position, 
pump flow to the wing flap system is stopped: 
when the selector valve is in “neutral”, pump 
fluid flows through the wing flap control valve 
and back to the reservoir. Operating speed of 
the landing gear is controlled by restrictors in 
each actuating cylinder. 

The wing flaps are operated by a hydraulic 
motor driving a gear box and screw jacks. 
Pre-selected setting of the flaps is possible due 
to the follow-up system and use of a selector 
valve using a servo plunger as well as a flow 
control spool. Speed of operation is controlled 
by orifice check valves. A “phase” valve pre- 
vents “splitting” of the wing flaps in case of a 
torque tube failure. The “phase” valve, a by- 
pass arrangement which allows pump flow to 
bypass the wing flap system, is tripped to the 
“open” position by cable control if the flaps 
“split” more than 5 % degrees. 


Study Mechanical Linkages 


Many of the hydraulic sub-systems incorpo- 
rate mechanical linkages in the form of gear 
boxes, torque tube drives, follow-up mecha- 
nisms and actuating linkages. These mechan- 
ical devices have been duplicated on the mock- 
up so that the hydraulic components will op- 
erate properly and perform the work required 
of them. A great deal of time was spent, dur- 
ing the construction of the mock-up, in the 
detailed design of these linkages and rework 
of the actuating cylinders so that the proper 
movements and travel were attained. 

Both the closed center and the open center 
systems have a pressure gauge so that pressure 
in different parts of the airplane hydraulic 
system can be noted under various operating 
conditions. These gauges, mounted in the 
“cockpit”, are valuable in trouble shooting. In 
addition to the pressure gauges, the mock-up 
is provided with a landing gear and wing flap 
indicator and two warning lights which indi- 
cate when the passenger loading ramp is un- 
locked and when the electric emergency pump 
is in operation. 

Near the completion of the course, malfunc- 
tions or “bugs” are put into the system by the 
instructor. Students are assigned to specific 
troubles and are required to remedy them, 
using trouble shooting procedures learned in 
class. This directly practical application of 
their study, is, of course, extremely valuable. 
It is estimated that without the aid of the 
mock-up, an additional ten hours of class time 
would be required; it is doubtful that the ex- 
tra time would compensate for the practical 
experience gained by the use of this training 
device. 
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They have a right to be proud! 


These men have realized ambitions 
that they’ve carried with them since 
they began to build engineering ca- 
teers. They're Boeing men. And that 
sets them a little apart. For Boeing 
Is a renowned name in aviation. It 
stands for bold pioneering in aero- 
nautical research and design . . . for 
leadership in the building of advanced 
commercial and military airplanes 
.. and for trail blazing in the 
development of guided missiles, jet 
propulsion and other fields. 


l'oday, there are many grand career 
opportunities at Boeing for high- 
caliber men who can measure up. 


October, 195] 


Needed in Seattle are experienced 
and junior aeronautical, mechanical, 
clectrical, electronics, civil, acoustical 
and weights engineers for design and 
research; servo-mechanism designers 
and analysts; and physicists and math- 
ematicians with advanced degrees. 


It’s important, long-range work. 
The world’s hottest jet bombers . . . 
the fascinating new field of guided 
missiles . . . the revolutionary new 
Boeing gas turbine engine—these are 
among the challenging assignments 
awaiting you. Here are outstanding 
research facilities and the men who 
have built Boeing to world eminence. 
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1 More housing is available in Seattle than in 
most other major industrial centers. 


2 Salaries are good-—and they grow with you. 


3 The Northwest is a sportsman’s paradise— 
great fishing, hunting, sailing, and skiing 
country—with temperate climate all year. 


4 Moving and travel expense allowance is 
provided. 


Or if you prefer the Midwest, there are similar 
openings available at the Boeing Wichita, 
Kansas, Plant. Inquiries indicating a prefer- 
ence for Wichita assignment will be referred 
to the Wichita Division. 


Write today to the address below or use the 
convenient coupon. 
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JOHN C. SANDERS, Staff Engincer—Personnei 
Dept. V-10 i 
Boeing Airplane Company, Seattle 14, Wash. i 
Engineering opportunities at Boeing interest ' 
me. Please send me further information. a 
Name i 
Address ! 

i 
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City and State 
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THIS PANELIZED HYDRAULIC SYSTEM 


features accessibility for maintenance 


By J. |. DETWEILER 


OCKHEED’S CONSTITUTION USES A BUS BAR 

type hydraulic system. This system pro- 
vides a pressure and a return line to the four 
extremities of the airplane where hydraulic 
power is required. Power takeoffs are tapped 
off these mains wherever required and the con- 
trol valves are all remotely operated. This 
plan reduces the amount of plumbing in the 
airplane to a bare minimum and, due to the 
size of the airplane, reduces the overall weight 
of the hydraulic system as compared with a 
central control valve system. This means that 
each landing gear is controlled by its own four- 
way valve, but the valves themselves are simul- 
taneously controlled by one electric switch on 
the control pedestal in the flight station. A 
schematic view of the main landing gear sys- 
tem is shown in Figure 1. 

The installation of the system features ac- 
cessibility and ease of maintenance. Because 
of the size of the airplane, it was possible to 
group valves together on easily removed pan- 
els near the units they control and still have 
accessibility during flight. The units peculiar 
only to power system operation and control 
are grouped together on the rear face of the 
front shear beam within the box beam, this 
location becoming the main hydraulic station. 
Here are located the reservoirs, pressure trans- 
mitters, relief valves, pump by-pass valves, 
super charging pumps, etc. Also within this 
area on the front face of the rear shear beam 
are the flap hydraulic units. The main land- 
ing gear control valves, emergency extension 
valves, hand pump and emergency reservoir 
are grouped together as shown in Figure 2. 

The main landing gear valve panels are lo- 
cated on the inboard side of the inboard fuel 
tank bulkheads in the wing adjacent to the 





J. I. Detweiler is mechanical research group engineer, hy- 
draulics, Lockheed Aircraft Corporation, Burbank, California. 






landing gear. The hydraulic connections to 
the panel are made with fixed length self seal- 
ing quick disconnects. These disconnects re- 
quire no hoses to provide disengagement mo- 
tion since the overall length when connected 
is the same as when disconnected. All of the 
electrical connections to a panel are made 
through one multiple contact Cannon plug. 
The panels are mounted to airplane structure 
with simple hooks and Dzuz fasteners. 

Figure 3 shows the landing gear brake and 
steering control panel on which are mounted 
the steering directional control valve, brake 
pressure reducer valve, accumulators, accumu- 
lator pressure transmitters, check valves and 
quick disconnects. This panel is located on 
the left side of the front face of the forward 
pressure bulkhead. 


Results in Reduced Ground Time 


Other small panels are located in the wing 
and empennage. All valves, with the excep- 
tion of the brake hand pump selector valve, 
are remotely operated by either manual cable 
controls or electric motors. All valves oper- 
ated by electric motors are provided with a 
manual handle at the valve for emergency op- 
eration in the event of electrical failure. 

An analysis of various systems considered 
for this airplane indicated that panelizing the 
system would reduce to a minimum ground 
time resulting from hydraulic failures, inas- 
much as the malfunctioning panel can be re- 
placed without appreciable delay of a flight. 

Since every part of the hydraulic system is 
accessible in flight and a means is provided for 
dumping all system pressure through pump 
by-pass valves, replacement of a panel may be 
accomplished in flight, thus making it possible 
to resume normal flight. 
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PRESSURE CONTROL VALVE 
ALIGHTING GEAR VALVE 
UAERGENCY EXTENSION VALVE 
EMERGENCY SHUT-OFF VALVE 
MANUAL CHECK VALVE 
main GEAR ACTUATING CYUNDER 
MAIN GEAR DOWN LOCK CYUNDER 
MAIN GEAR (REF) 
| MAIN GEAR DOOR (#EF) 
MAIN GEAR COR UP LOCK CYUNDER 
main GEAR UP LOCK CYUNDER 
MAIN GEAR DOOR ACTUATING CYUNDER 
NOSE GEAR ACTUATING CYUNDER 
| NOSE GEAR UP LOCK RELEASE CYUNDER 
NOSE GEAR DOWN LOCK RELEASE CYUNDER 
| NOSE GEAR (GF) 
NOSE GEAR DOOR (REF) 
NOSE GEAR DOO ACTUATING CYUNDER 
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Fig. 1. Schematic of the main landing gear hydraulic system on the XR-60 showing the gear 
down and locked and the door closed and locked. Mounting components on accessible panel 


makes if possible to replace panels in flight when necessary. 


This panel controls the main 


gear door and the main gear. Two panels, one in eoch wheel well are used. 





The term “panelized hydraulic sys- 
tem” refers to a system in which num- 
erous valves and accessories are 
grouped together and mounted on a 
panel which is readily removed or re- 
placed in the airplane as a unit without 
appreciable loss of fluid or air entrap- 
ment. The illustrations used are from 
Lockheed’s Constitution airplane which 
was built for the Navy and designated 
as the XR 60. 





Fig. 2. The main landing gear panel is 
installed in the wheel well. For emergen- 
cy operation the gear and door valves 
may be operated by the hand control 
valves shown integral with each valve. 
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Panelized Design (Continued) 
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SYSTEM WO. 2 





REF PART 
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NO. 
REQ. 





1 QUICK DISCONNECT HALF 
CHECK VALVE 
3 | QUICK DISCONNECT HALF 
4 | BRAKE PANEL ASSEMBLY 
| 5 CHECK VALVE 
6 | STEERIN DIRECTIONAL CONTROL VALVE 
ACCUMULATOR PRESSURE TRANSMITTER 
| 8 | PRESSURE REDUCING VALVE 
9 ACCUMULATOR 
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Fig. 3. Landing gear brake 
and steering control panel, 
located on the left side of 
the front face of the forward 
pressure bulkhead. Accumu- 
lators assure brake holding 
pressure. An electrically op- 
erating directional valve is 
actuated to control steering. 
Because of the size of the 
XR 60, it is possible to group 
valves together on easily re- 
moved panels. The panels are 
near the units they control 
and still are accessible dur- 
ing flight. 


Fig. 4. Picture of the landing 
gear brake and steering con- 
trol panel as installed in the 
nose section. Quick discon- 
nects facilitate removal of a 
malfunctioning panel without 
appreciable delay of a flight. 
The fixed length self sealing 
quick disconnects do not need 
hose to provide disengage- 
ment motion. 
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inventor of Accumulator 
Honored by Franklin Institute 


OR HIS WORK ON HYDRAU- 
F lic and oleopneumatic ac- 
cumulators used on aircraft | 


and industrial hydraulic equip- | . 


ment, The Franklin Institute 
has awarded a Certificate of 
Merit to M. Jean Mercier of 
Paris, France. 

In making the announce- 
ment of the award, Dr. Henry 
B. Allen, executive vice presi- 
dent and secretary of the In- 
stitute, stated that it was giv- 
en “in consideration of new 
and important combinations of 
principles already known and 
for many inventions covering 
the details of the oleopneumat- 
ic accumulators.” 

Formal presentation of the 
award will be made on October 
17 at special Medal Day cer- 
emonies in the  Institute’s 
Franklin Hall, at which thir- 
teen other outstanding scien- 
tists will be honored. 


“Classification of United States 
Air Force Equipment 
and Supplies” 





Technical Order No. 00-35A- 
1, dated 15 August 1951, re- | 
places the T.O. dated 28 No- 
vember 1950. 
units and assemblies bought | 
and used by USAF are listed 
in 56 classes. Of major inter- 
est are: classes 03, Aircraft and 
Engine Accessories and Main- 
tenance Parts, which includes 
actuators, switches, hydraulic 
and fuel pumps and assemblies, 
hydraulic and pneumatic cyl- 
inders, compressors, filters, hy- 
draulic and vacuum valves; 
class 05, which includes gauges 
and gauge units, control as- 
semblies, instruments and me- 
ters; class 06, guels and hy- 
draulic fluids; class 17, shop 
machinery, laboratory and test 
equipment; class 23, pipe and 
tubing; class 29, hose, pipe and 
tube fittings, packings, oil seals 
and washers. 
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All of the items, | | 







































Aviation engineers look to 

Cornelius for Aircraft Pneumatic Sys- 

tems. A valued recognition which has de- 

veloped. from many years of specialized work 
in this field. 

When you specify Cornelius Pneumatic Equipment 
you will obtain the benefits of years of engineering, 
research and production experience gained in devel- 
oping and building pneumatic systems for aircraft. You 
are invited to contact or write us for complete infor- 

mation. 


THE CORNELIUS COMPANY 
MINNEAPOLIS 1, MINNESOTA 


“Pioneers in Pneumatic Systems 
for Aircraft” 
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LIQUID MUST GET THROUGH TO BE USEFUL! 


Elemental, but sometimes forgotten in attempts to pack too folds of mesh into the same space only increases INACTIVE mesh 
much filter mesh into a unit. Liquid entering the outer circumfer- area; the exit space is the same, can’t pass an ounce more a 
ence of the diagrammed corrugated mesh can’t be used until minute. In fact, useless wire mesh obstructing the passae causes 
it passes out through the inner circumference indicated by the even less liquid to pass through. Enough tightly packed folds 
dotted red circle. Marvel engineers have determined scientific- of excess mesh could cut the flow to a trickle. Balance between 
ally the number of properly proportioned synclinal folds needed = mesh openings area and outlet area is imperative for maximum 
to provide the limit of useful ACTIVE mesh area to filter all the flow rates at minimum pressure loss. 

liquid that can pass through this outlet space. Crowding more 


STORAGE CAPACITY FOR FILTERED OUT MATERIAL 


Folds of mesh crowded so closely together that they almost touch do not allow enough space be 
tween them for accumulated foreign matter. A moderate amount of filtered out material soon fills 
up all space between folds and reduces operation to filtering at the outer ends only. Well spaced, 
properly balanced MARVEL SYNCLINAL corrugations leave plenty of space for foreign matter stor- 
age without flow interference or pressure build up. Obviously, a filter lacking such space for ac- 
cumulated material will require more frequent attention. 


FOR ALL HYDRAULIC & LOW PRESSURE SYSTEMS wherein non-corrosive liquids are filtered. 
Available in capacities of 5 to 100 g.p.m. and in mesh sizes from 30 to 200. Multiple installation 
permits greater capacities. Simplify your preventive maintenance with Marvel Synclinal Filters. 





CHOICE OF OVER 240* ORIGINAL EQUIPMENT MANUFACTURERS 





*As of August |, 195! 
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CAM AND PILOT AIR VALVES — Mechanical 
Air Controls have added cam operated and air 
pilot pressure 
operated valves 
to their line. 
These two new 
types are avail- 
able in the % 
in and % in 
sizes for 
straightway, 3- 
way, and 4- 
way applica- 
tions up to 150 
psi air pres- 
sure. Featured 
is the _inter- 
chan geability 
of the end cap 
construction 
for the selec- 
tion of type of control. Removal of four cap screws 
from a basic valve assembly allows choice of op- 
eration by cam, pilot pressure, foot, solenoid, or 
hand. The basic body assembly remains the same, 
as all control mechanisms are an integral part of 
the cap construction. Fast reversa! of the valve is 
obtained by the direct control action on the alumi- 
num spool which is the only moving body assembly 
part. All types are built to meet J.I.C. specs having 
cast sub-bases, so that piping need not be disturbed 
for valve maintenance. 


Mechanical Air Controls Inc. 
Circle 101 on Reader Service Card 





ELECTRIC MOTOR FOR HYDRAULIC PUMPS — 
The Reuland Electric Company has announced a 
new hydraulic pump motor which features an ex- 
clusive new 
system of di- 
rect mounting 
between pump 
and motor. 
This new sys- 
tem has been 
standardized 
and is adapt- 
able to all 
makesof 
pumps. Pri- 
mary among 
; the benefits de- 
rived from this new development is automatic pre- 
cision alignment in every installation. All motors 
are supplied with machined end bell flanges, pre- 
engineered to fit the registers on the pump mount- 
ing flange. This elimination of the alignment prob- 
lems, encountered in the conventional coupling 
hook-up of two separately mounted units, reduces 
both original cost as well as maintenance. This is 
particularly so in high pressure pumps where toler- 
ances between the pump element and housing are 
normally held very closely, and even the slightest 
misalignment causes excessive wear. Installation 
costs are reduced and overall dimensions are re- 
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duced, assuring compactness and improved appear- 
ance. 


The Reuland Electric Company 
Circle 102 on Reader Service Card 


4000 PSI PNEUMATIC CHECK VALVE — The 
Bobrick pneumatic check valve designed for effi- 
cient dependable operation at air pressures up to 
4000 psi and hydraulic pressures up to 5000 psi. 


NOTE: BOTH ENDS IN 
ACCORDANCE WITH 


AND 10056 we ge, 
FOR %%& TUBING 











oe 287 al 


Maximum free flow is 7 pounds per minute. Maxi- 
mum pressure drop through the valve is 100 psig 
at 7 pounds per minute air flow with an air inlet 
pressure of 150 psig maximum. Leakage in reverse 
flow direction will not exceed 200 cubic inches of 
free air per minute at 4000 psi. The proof pressure 
of this check valve is 5200 psi. The 3.4 ounce valve 
is manufactured of stainless steel. Using a standard 
AN 6249-6 envelope, both ends of the unit are in 
accordance with AND 10056 for % inch tubing. 


Bobrick Manufacturing Corporation 
Circle 103 on Reader Service Card 


HOSE COUPLING .. . Twist-Grip couplers made 
to specification for hoses up to 1 % in o.d. are self- 
swaging coup- 
lings. A weak- 
ened interme- 
diate slotted 
portion be- 
tween __ strong 
hexagonal 
ends, collapses 
onto the hose 
when one hex- 
agonal end is twisted with a wrench while the other 
end is held fast. These collapsed walls become 
metal fingers that firmly grasp the hose with an 
immovable clutching power that prevents the hose 
from pulling away under pressure. This new line 
of time-saving coupler clamps can be made from 
any desired type of metal and are made to fit the 
hose you use. 


Producers Sales Company 
Circle 104 on Reader Service Card 
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ACTUATED 


SWITCHES 
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EXPLOSIVE ATMOSPHERES 


Accurate response to any pressure or vacuum change may 
be achieved with safety in atmospheres containing vapors 
of ethyl, ether, gasoline, alcohol, acetone, petroleum, 
naphtha, lacquer solvents as well as natural gas or grain 
dust. 


Meletron explosion-proof models incorporate U.L. ap- 
proved Micro-Switches. Pressure elements are adjustable 
in the field without exposing the circuit. 


Meletron is your electric-hydraulic link. 


SOLE DISTRIBUTOR FOR INDUSTRIAL APPLICATIONS 


ERASROESEDALL: 


1566 EAST SLAUSON AVENUE, LOS ANGELES 11, CALIFORNIA 
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FLEXIBLE Coup. 
ING — Amerigear 
exible couplings 

are made in sizes to 

handle drive appli- 
cations from light to 
heavy duty. This 
coupling consists of 
two identical gear 
hubs within a float- 
ing sleeve. This 
sleeve is ordinarily 
made in two halves 
and bolted together 
to facilitate installa- 
tion and alignment. 

External gear teeth, 

of special design, are 

cut integrally on each hub and fully engage interna] 

gears at the opposite ends of the floating sleeve. A 

unique modification of the external teeth of the 

hub allows for misalignment between the gear 
teeth of the hubs and the gear teeth of the sleeve. 


American Flexible Coupling Company 
Circle 105 on Reader Service Card 


VIBRATION ISOLATOR — New units, added to 
the line of All-Metl unit vibration isolators devel- 
oped and manufactured by The Barry Corporation, 
cover new load ranges to 8 to 16, 14 to 25, and 22 
to 35 pounds. The new units are available in the 
6600 series, the 6645, 6600R and 6645R series. All 
these new unit vibration isolators exhibit excel- 
lent performance and are unaffected by very ex- 
treme temperatures. 


The Barry Corporation 
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Do you know—there are over one thou- 
sand rubber companies in the United 
States, but only one original Plastic and 
Rubber Products Co. that specializes in 
the manufacture of “O” rings for all 
applications? ' 


Consistent quality through years of service to 
industry has earned Plastic and Rubber Products 
Co. the highest reputation in the packing field. 
Parco gives you quality and service as extras, 
available to you at no premium. Consult Parco. 
All dash numbers of 6227, 6230 and 6290 series 
for commercial applications and military “O” 
ring packings and gaskets to Specifications 
MIL-P-5516 (6227 and 6230) and MIL-G-5510 
(6290) are available from stock. Silastics and 
other special materials and compounds are 
available on order. 


Catalog and engineering data on 
request. Write us today. 


Plastic and Rubber Products Co. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
820 North State Street, Chicago, Illinois 


APPLIED HYDRAULICS 





4 





] - 





October, 195] 

















This lift truck holds heavy paper rolls 
between its jaws with the grip of an ele- 
Phant, thanks to a 10 cubic inch Greer 
Accumulator. There is no chance of the 
roll slipping because the accumulator au- 
tomatically compensates for any hydraulic 
fluid leakage or pressure loss. ~ 








Steel coils on this pay-off ro!l are held firm- 
ly in place during uncoiling by hydraulic 
pressure stored in a one gallon Greer 
Accumulator. A pressure switch elimi- 
nates the necessity for continuous pump- 
ing during the extended holding operation, 
Saving power and pump wear. 


Circle 


can be released 
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Greer Hydro-pneumatic Accumulators are revolution- 
izing the design of materials handling and production 
equipment. Cumbersome, complicated, expensive devices 
for holding and chucking are being replaced with simple, 
efficient hydraulic units and Greer Accumulators. 











A Greer Accumulator consists of a gas filled synthetic 
bag inside a steel chamber which stores hydraulic fluid 
pumped into it against pressure in the bag. This energy 


as needed for restoring pressure loss due 


to fluid leakage in the system, as an auxiliary source of 
power for peak loads, and for many other functions 
described in our new Bulletin 301. 





Greer Bulletin 301 is packed with 
ideas showing how to reduce the size, 
complexity, and operating cost of equip- 
ment with Greer Accumulators by utilizing 
energy ordinarily wasted during prolonged 
holding cycles or during intermittent ma- 
chine operations. Send for your copy 
today. 





U. S. PATENTS UNDER OLEAR LICENSES 


GREER HYDRAULICS, INC. 
456 EIGHTEENTH STREET ¢ BROOKLYN 15, NEW YORK 


Sales Representatives in Principal Cities @ District Office: 407 So. Dearborn St., Chicago 5 


Manufacturers of Hydraulic Accumulators ® High Pressure Hydraulic Components 
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» ACINE 
HYDRAULIC 
PUMPS 


| Guu 


Less valves and controls in a circuit provide easier 
installation and lower initial costs. 


RACINE “Variable Volume” Pumps eliminate 
relief valves and extra piping. They reduce horse- 
power requirements and avoid excessive heat 
losses. Over-all cost of motor and reservoir 
is usually reduced. Efficiency is high because 
RACINE Pumps “put all of the oil to work.” 























A wide range of governor controls provide 
pumping action at the proper pressure and vol- 
ume to handle any given job most effectively. 
These interchangeable governors are an exclusive 
RACINE feature. 


+--+ 


INPUT HORSEPOWER 


¥ 
TIME scones 


Chart above illustrates power consumption on a typical 
machine tool. Black area is power used with a No. 2 
RACINE “Variable Volume” pump controlled by a pres- 
sure compensated feed valve. Area in color is power 
wasted by a constant volume pump, bypassing most of its 
volume through a relief valve during the feeding cycle. 


OTHER RACINE HYDRAULIC PRODUCTS 
Pressure Boosters 














Four-Way 


Pump & Reservoir 
Valves i 


Units | 
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AIR CYLINDERS 





are outstanding in performance and versatility 


@ Pathon double-acting air cylinders are designed 
to simplify and eliminate complicated mechanical |link- 
ages. These versatile compact power units are avail- 
able in standard or specicl designs. Make your selec. 
tion from the six standard models which are built in 1% 
through 12 inch bore diameters, in any stroke to 144 
inches. Deliveries are prompt on many mounting styles 
and sizes. 


Pathon also manufacturers a complete line of water and 
oil hydraulic cylinders. 


For complete details on air cylinders, write for Bulletin 
12A. 





P; ATHON MANUFACTURING CO. 


1733 Central Avenue & Cincinnati 14, Ohio 











h, 
SKI 4 NER STAINLESS STEEL 


SOLENOID VALVES 
Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prevents 
leakage and positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories. 


Write for Bulletin No. 501 










THE SKINNER CHUCK COMPANY 
142 Belden Ave., Norwalk, Conn. 
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Useful Catalogs 


and Bulletins 





Air Valves . . . Compact, sturdy construction, air 
valves for heavy duty and high cycle operation are 
described in a bulletin offered by Automatic Valve 
Company. Cross-sectional drawings and dimension- 
al details are given for 3- and 4-way solenoid op- 
erated valves, and pilot and speed control valves. 
Colored schematic drawings clearly show the prin- 
ciple of operation of these valves. The 3- and 4- 
way valves, offered in pipe sizes from % to % in, 
are pilot operated having a short solenoid stroke 
which gives exceptionally high operating speeds 
with full volume. They are designed for automatic 
cycling up to 600 times per minute and for pressures 
of 20 to 150 psi. 
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Hydraulic Cylinders . . . Does your cylinder appli- 
cation call for a perfectly round housing which is 
free from interfering bosses and tie rods? The Com- 
mercial Shearing & Stamping Company’s 53 page 
Catalog H-3 presents their complete standard line 
of double acting, single acting, telescopic oil hy- 
draulic cylinders of the heavy duty type, suitable 
for operating pressures up to 1500 psi. These cylin- 
ders are designed to take up a minimum amount 
of space. The Catalog includes complete details 
covering many different types of mountings, style 
of fittings, ratings, dimensions and mounting data 
are fully covered. A few typical field applications 
takes from hundreds of installations of “Commer- 
cial” cylinders in use are shown. 
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Motor Starters ... A new eight page folder il- 
lustrating and describing a new line of Arrow-Hart 
“Explo-Safe’” and Weatherproof motor starters for 
hazardous locations has been issued by the com- 
pany’s Industrial Control Division. The folder 
gives complete information including dimensions, 
weights, ratings and wiring diagrams for these 
magnetic across-the-line starters which are claimed 
to be smaller and lighter than conventional motor 
starters. The reduction in size and weight is made 
possible by use of Arrow-Hart’s patented right 
angle “RA” mechanism. These motor starters in 
NEMA types VII, IX and IV are approved by 
Underwriters’ Laboratories. 
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Hints on Motor Maintenance . . . Benjamin Hant- 
man, Works Engineer, Motor and Control Division 
of Westinghouse Electric Corporation has prepared 
a seven page illustrated leaflet on motor main- 
tenance. He points out four well-known symptoms 
of motor trouble, tells the causes and, with pictures, 
suggests maintenance procedure. The four symp- 
toms are: 1. Motor does not turn over, and is quiet. 
2. Motor does not turn over, but growls or is noisy. 
3. Motor does turn over, but will not get up to 
speed. 4. Motor gets up to speed, but runs too hot. 
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Use of pictures clearly shows the suggested main- 
tenance procedures with a minimum of text mak- 
ing this leaflet a handy quick reference. 
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Packaged Oil Unit . . . The Hydracter, built by 
Benjamin Lassman & Son, is described in a new 
8-page bulletin. This unit is a completely self- 
contained, heavy-duty hydraulic linear actuator, 
having oil reservoir, electric motor, pump, operat- 
ing valves and cylinder. The unit does away with 
all external components and piping, making instal- 
lation simple. Standard models provide working 
forces to 4000 pounds. The Series P Hydractor 
which is a power package without the cylinder is 
also described. Specifications for models to 6. horse- 
power are charted. 
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Reciprocating Pump... The Aldrich Pump Com- 
pany offers Data Sheet 67-A, describing the Aldrich 
6 in stroke Direct Flow Pump Series—recently 
added to the over-all Aldrich line. A two-color, 
8-page bulletin, Data Sheet 67-A gives full details 
of design and construction including dimension 
and sectional drawings, performance data and pump 
specifications. Applications for 6 in.stroke pumps 
include hydraulic systems as well as chemical hand- 
ling, descaling systems and oil field service. 
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“Bouncing Pipes’... Do you understand the cause 
of surges in air lines? It’s a tough problem which 
even has the physicists puzzled when it comes to 
explaining exactly why pipes bounce. Burgess- 
Manning Company’s R. L. Leadbetter has written 
an informative booklet which he titles “Bouncing 
Pipes’. Designated as engineering Bulletin 121, this 
15 page booklet, describes in very non-technical 
terms just how shocks and surges develop in air 
systems. Using sketches the concepts of mass, 
electricity, compressibility, inertia and wave for- 
mation are very clearly presented. 
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Stainless Steel Handbook ... A new data and hand- 
book on the stainless steels has been published by 
Allegheny Ludlum Steel Corporation and is now 
available, free, to users of heat and corrosion re- 
sistant metals. In its 120 pages the cloth-bound 
volume discusses approximately 40 different types 
of Allegheny Metal stainless steel and covers each 
type from standpoints of analyses, fabrication, heat 
treatment and special conditions of service. Chap- 
ters deal with the selection of the proper type of 
stainless for a given applications, and discuss each 
type of stainless separately. Selector tables and 
charts listing characteristics are used throughout 
the book. 
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“the right answer 
. + to every gauge need 
IN THIS NEW CATALOG. 








_ 


The right answer—the Marsh 
answer — to every pressure 
gauge need is described by 
this new Marsh catalog 
which covers hundreds of 
variations of styles, types, 
mountings, ranges, func- 
tions. Remember that Marsh 
gauges, from the “Stan- 
dard” series line to the 
heavy-duty ‘‘Master- 
gauge” series have proved 
across the years to be the 
most economical you can 
buy for a given set of 
conditions. Let us prove 
this in terms of gauges 

for your product. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corp., Dept. 19, Skokie, Ill. 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 
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‘SEAL- GUARD 





By METALLIC ROD WIPER 


PROTECTS YOUR 
CYLINDER RODS, 
MACHINE SPINDLES, 
GUIDE PINS AND 
LOCATING PINS 


The “Seal-Guard” Metallic Rod Wiper affords per- 
manent protection from falling or flying debris... 
Two flexible bronze rings mounted in synthetic 
rubber lift off harmful substances completely by 
means of their knife-edged conical surfaces .. . 
The device is self-adjusting through action of 
rubber on staggered scraper rings . . . Rod diameter 
sizes are from % to 10 inches. 


Write for Literature 





> SS 





Detroit 26, Mich. 





HYDRAULIC ACCESSORIES CO. 












@ This 69-t0n, 300-ounce Watson-Stillman press ac- 
commodates dies up to 72” x 48”. One of 14 injec- 
tion molding machines at Amos Molded Plastics, 
Edinburg, Indiana, it employs a 714ton, 550 gallon 
hydraulic oil pumping unit (shown above being 
serviced by Honan-Crane Oil Purifier). Hydraulic 
equipment at Amos Plastics has been protected by 
Honan-Crane Purifiers since 1942. 












sts Honan-Crane 
























A Subsidy ot Houdaille-Hershey Corp. 


Circle 43 on Reader Service Card 


Hydraulic Oil Purification 


.. world’s most dependable protection against damage, downtime, 
lost production due to contaminated, oxidized oil! 


FREE! New 8-page “Hydraulic Bulle- 
tin” and Hydraulic Oil Case Histories 
describe in detail the profitable ad- 
vantages of Honan-Crane Oil Purifi- 
cation in Plastic molding operations 
and many other critical hydraulic ap- 
plications. Write to us for your free 
copies TODAY! 





Honan-Crane Corp. 
102 WABASH AVE. e@ LEBANON, INDIANA 
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’ nt Delivery Piston Pumps... New four page 
Covetin 46601 illustrates and describes three new 
Oilgear constant delivery axial piston pumps for 
pressures up to 300 and 500 psi. These units in- 
corporate such tried and proven patented designs 
as balanced flat valves (port plates), simple one- 
piece rolling pistons and reverse flow high pressure 
and supercharging pressure relief valves. The 100 
percent supercharge permits smaller intake pas 
sages, reduces area of flat valve, mipimizes com- 
pression of oil, eliminates entrance of air and as- 
sures quieter operation. These units are especially 
suitable for heavy-duty pushing, pulling, lifting 
and lowering and for maintaining high static clamp- 
ing loads. 
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Air Cylinders . . . Twenty-eight different models 
of air cylinders, each in nine bore diameters, are 
illustrated and described in the new Catalog Sectior 
No. 55, published by Rivett Lathe & Grinder, Inc 
The three-color book lists every standard air cyl- 
inder offered in the industry. Working drawings 
and specifications are furnished for each mode] 
and size cylinder, both standard and cushioned 
types, single and double end rods, internal and ex- 
ternal threads. Information relative to a particular 
model is all shown on one page, facilitating easier 
layout of circuits by the engineer. Recommended 
for air pressures of 150 psi max and oil pressure 
of 300 psi max, Rivett cylinders are designed with- 
out tie rods, and have keeper ring construction 
which permits covers to be rotated to convenient 
pipe locations. 
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Aviation Products . . . Here is 
product data describing Johns- 
Manville gaskets, seals and pack- 
ings designed for applications in 
aircraft. Charts are used through- 
out this 12 page bulletin to con- 
veniently list materials, applica- 
tions, construction and weights 
and sizes. Included in this bullet- 
in are Johns-Manville molded 
packings for use as_ retention 
seals and shaft packings on hy- 
draulically or electrically oper- 
ated equipment, including revers- 
ible pitch propellers, landing gear 
struts, hydraulic systems and air- 
craft engines and accessories. In 
their design, consideration is giv- 
en to shore durometer, tensile 
strength, elongation, volume of 
oil and gasoline swell, air and oil 
aging, compression set and low- 
temperature brittleness. Pe 
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Air Purifiers . . . Issued by The 
Centrifix Corporation, their four- 
page general bulletin illustrates 
and describes functions of nine 
types of purifiers for entrainment 
separation in air gas applications. 
Special purpose purifiers de- 
scribed include an air intake puri- 
fier for use on compressors. Cen- 
trifugal and centripetal forces are 
used to obtain 99.9 percent sep- 
arating efficiency without moving 
parts or mechanical filters. 
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Steel Tubing Data . . . Assistance 
in solving problems involving the | sineer us 
use of alternate grades of medium 
carbon, or full hardening grades 
of tubing steels, is offered in a 
new four-page bulletin published 
by The Babcock & Wilcox Tube 
Company. Known as Bulletin 
TDC 141, it presents condensed 
data on microstructure, critical 
points, effect of alloy elements, 
forging, machining, welding and 
thermal treatment for 14 well- 
known alloy steels used in the 
production of tubular parts. 
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No charge. 
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Give Your Control 


Here’s an example of how one smart Plant En- 
W AB Pneumatic devices to inex- 

nsively lick a continuous control problem. 
Gur Enginasring Data File shows many others. 
Your ingenuity will suggest ways you can adapt 
the ideas to solve some of 
Write for a complete file for permanent reference. 


\Y/ESTINGHOUSE 


INDUSTRIAL 
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OUR problems. 





ry | 
AIR BRAKE COMPANY 
WILMERDING, PENNA. 


Distributors throughout the United States .. . Consult 
your Classified Directory. Distributed in Canada by: 
Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
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Revised J.1.C. Hydraulic Standards . . . Revised to 
incorporate all changes and additions made at the 
most recent meeting of the Joint Industry Confer- 
ence on Hydraulics, this newest edition of the stan- 
dards is offered free to engineers, designers, hydrau- 
lic equipment users and manufacturers by Miller 
Motor Company. The revised standards are re- 
produced word-for-word in a neat, attractive 8 % x 
11 16 page booklet. 
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Force Indicator ... A four page bulletin just published 
by the Hunter Spring Company includes specifications 
on their twelve models of the force indicator, a pre- 
cision instrument widely used for accurate force mea- 
surement (up to 20 pounds) in design, research, pro- 
duction, inspection and maintenance. Operation of 
the indicator, types of loads measured and typical ap- 
plications, are covered in the two color illustrated 
bulletin. 
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Piston Rings . . . Thirteen different types of me 
piston rings are described in a new catalog edition now 
being distributed by the Double Seal Ring Company. 
The 16 page booklet, using two colors throughout, egp. 
tains complete explanations of the uses of rings f 
large illustrations, and complete instructions for orde,. 
ing. 
Circle 131 on Reader Service Card 


Drain Valves For Compressed Air Lines . . . Wilker. 
son Corporation offers a 12 page catalog deseri 
their new automatic drain valves for compresgeg 
air systems. Automatic separators and drains for 
interrupted and continuous flow conditions are de. 
tailed. Descriptions of automatic sump and after. 
cooler drain and air governor and governor filters 
are included. Charts and drawings clearly show 
the simple effective operation of the diaphragm type 
valve filter. 
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in Greater Profits. 

LIMA maintains a national Sales Engineering 
staff to assist you in solving your selective-speed 
drive problems. Let LIMA recommend the drives 
you need. 


Lima Gearshift Drives are making increased profits 
for the users of the Moline No. 113FB Hydraulic 
Rail Feed Machine, built by the Moline Tool Com- 
pany, Moline, Illinois, and powered by a 7‘ HP, 
Type R4 Lima Gearshift Drive as standard equip- 
ment. 


WRITE 
FOR 
BULLETINS 





Representation in principal cities ‘2 
THE LIMA ELECTRIC MOTOR 
2740 Findlay Road * Lima, 


COMPANY 
Ohio 
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yx INCREASED | 
PRODUCTION 


si GREATER 
MACHINE 
FLEXIBILITY 


== yy LOWER | 
OPERATING | 


If production costs are out of balance with selling prices, and cutting 
into profits, it will pay you to investigate the advantages of LIMA 
GEARSHIFT DRIVES. Lima Drives will increase production, give greater 
machine flexibility, and, at lower costs. The end result will reflect 








Squirrel-Cage Induction Motors 
. .- Construction features of Allis. 
Chalmers large end-shield bear- 
ing squirrel-cage induction mpo- 
tors are described in a new bullet- 
in. Built for a wide range of 
applications from central station 
auxiliary to genera] industrial 
drives, these motors are available 
in ratings and speeds up to 1750 
hp at 1800 rpm. _ Construction 
features of these motors include 
welded stator yoke, long-life stat- 
or winding, capsule-type housings, 
split sleeve bearings, air-gap aec- 
cess holes, silver-brazed cage, pro- 
tecting end shields, large dis 
charge openings, and inherently 
drip-proof design. 
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Duck and Rubber Packings ... 
Various types of duck and rubber 
packings including low pressure, 
cross expansion, hydraulic, hollow 
core, round rubber core, and diag- 
onal expansion types are all de 
scribed in an 8-page bulletin is 
sued by the Packing Division, 
Raybestos-Manhattan, Inc. This | 
bulletin gives complete service 
recommendations for each type 
packing, lists the standard sizes 
| in which each is available and 
gives complete packaging | 
fications on all types. | 
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Heat Exchangers . . . Taco Heat 
ers, Incorporated has prepared af 
attractive bulletin describing theif 
organization, products and sem 
vices. Their line of oil coolets 
and thermostatic devices are 
lustrated. Used in many indus 
tries, this equipment finds appli- 
cation on any hydraulic power 
system which requires temper 
ture regulation. 
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PIONEER MANUFACTURER 
OF QUALITY 
“0” RING SEALS 


*« 
THE NATION’S LARGEST 


EXCLUSIVE PRODUCER 


> a 
=RECISION RUBBER 
PRODUCTS CORPORATION 


MAIN OFFICE AND PLANT 
3110 OAKRIDGE DRIVE* DAYTON 7,0HI0 
BRANCHES IN ALL PRINCIPAL CITIES 
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if it has to be really 


oilproof 


and have fatigueless 



























There’s nothing to fatigue in 
Resistoflex hose —not the synthetic 
rubber jacket, the high grade yarn 
braiding, nor the compar tube. 


And no gumming, eroding or swell- 
ing from oil either. For the compar 
tube is impervious to water-insoluble 
oils and compounds. The compar tube 
also adds more than necessary 
strength for medium pressures and 
shock loads in hydraulic systems. 


For years, many well known com- 
panies have standardized on 
Resistoflex Hose Assemblies to 
assure minimum line troubles 
and replacements, You, too, will 
find that Resistoflex quality 
pays off in the long run. Write 
for specification sheets. 
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Beginner’s Course 
(Continued from page 45) 


‘ ing bearing loads which permit use for loads as 


high as 15 horsepower. Both internal and ex. 
ternal gear motors are limited by a maximum 
pressure of about 1500 psi. Speed is controlleq 
by rate of supply of hydraulic oil. 


Vane Motors 


Vane pumps which depend upon centrifugal 
force only to extend the vanes, will not fune- 
tion as motors unless rotation is started by 
some power source other than oil pressure— 
an impractical situation. 

The Dudco vane pump (see page 70 May 
issue, APPLIED HYDRAULICS) which uses 
pressure oil to hold the vanes extended and has 
shaft loads hydraulically balanced offers a 
highly efficient motor source. Horsepower out- 
put as high as 125 hp can be attained at speeds 
of 1200 rpm. 


Piston Type Motors 


Most hydraulic motors are piston type con- 
struction. These motors have low slip and many 
designs will operate at speeds below 10 rpm. 
By comparison, minimum speed rating on most 
gear motors is about 100 rpm. Piston type 
motors can be both constant or variable dis- 
placement; which means the motor speed can 
be controllable at the unit if it is a variable 
displacement design. However, while a pump 
may be varied from zero to maximum dis- 
placement, it is not possible, due to mechanical 
inefficiencies, to vary a motor to give a speed 
variation of much more than 4 to 1. Piston 
type motors can move loads as high as 300 hp 
at oil pressures to 3000 psi and speeds of 1800 
rpm. 


Fluid Motor Characteristics 


Rotary motors are primarily used to develop 
torque. Oil pressure acting on the pump ele- 
ments produces a force which, acting at a dis- 
tance from the center of rotation, produces a 
turning torque.. Torque may be expressed as 
a function of horsepower and speed. 


Tn 
a = 





, where T = torque in ft-lbs 
5250 and n = rpm 


In terms of pressure p, in psi, and displace- 
ment q, in cu in per rev: 


qp 
T in ft-lbs = 





247 


From these basic equations it can be seen 
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that constant displacement motors are constant 
torque devices. Horsepower will vary with 
speed, while torque for a given hydraulic press- 
ure is the same at all speeds. With a variable 
displacement motor, the torque will vary in- 
versely with speed causing horsepower output 
to be constant at all speeds for a given operat- 
ing pressure. 


One of the outstanding features of axial 
piston motors is their low inertia. Such motors 
have been designed to accelerate from station- 
ary to 3000 rpm in one revolution. Low inertia 
of course, permits extremely fast reversals. 


Power capacity of any hydraulic motor is 
limited by permissible operating pressure and 
maximum speed. The pressure is a function of 
mechanical strength, and speed depends large- 
ly on bearing design. Provided sufficient oil 
volume is available to run a motor at maxi- 
mum rated speed, regardless of volumetric 
losses, the power, capacity of a pump depends 
entirely on its mechanical efficiency. 


Starting torque is another important char- 
acteriste to be considered when choosing hy- 
draulic motors. Generally, starting torque is 
only slightly higher than running torque. 
Some motors can stand a peak torque overload 
of 150 percent normal torque for very short 
intervals. 














New NICHOLSON 


NON-PLUG AIR TRAPS 


Introduce Oil-Eliminating Feature Pre- 
venting Build-Up of Scum and Sludge 


In these Nicholson air traps you enjoy the advan- 
tages of the positive intermittent action of a float- 
operated air trap without the common problem of 
oil congealing on the mechanism and impeding or 
stopping its action. Three types; 
pressures to 1500 Ibs. Other 
features: No air-wasting vent. 
Positive 
water - seal 
at valve. 
Large orifice 
keeps valve 
clean. For 
details send 
ae aa 







Bulletin 
651 MODEL JR 


a H. NICHOLSON & Co. WILKES-BARRE. "pa. 


Sales and Engineering Offices in 55 Principal Cities 
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Recently 
Developed 


3-WAY 
FULL AREA, PACKLESS 
SOLENOID VALVES 


SIZES: 
1,1%,1% 
and 2 inches 





We recommend this valve for controlling 
equipment where pressure must be alternatel 
applied and exhausted as, for example, wi 
diaphragm motor valves, air or hydraulic cyl- 
inders, etc. Classed as Bulletin 8331 ASCO 
Valves, here are a few specifications: pipe sizes 
1, 14, 12 and 2 inches. Maximum pressure 125 
to 250 pounds; minimum pressure 10 to 20 
pounds, Suitable for handling air, water, gas, 
oil and other non-corrosive gases or liquids up 
to 180°F. 


Since the automatic control of any alternat- 
ing application and release of pressure is so 
important for efficient operation, we suggest 
that you bring your problems to the attention 
of our engineers. mon, just such controls 
has been our business for nearly forty years. If 
Bulletin 8331 Valve doesn’t seem to fit your re- 
bg nwa we have many other types—all in 

e broad class of automatic control units. Or, 
if necessary, we shall be glad to design a new 
type of valve to fit your special needs. 


If you have recurrent and vary- 
ing needs for automatic control 
valves, you should have our 
Genera! Valve Catalog No. 23. 





When in need of Automatic Transfer Switches, Remote Control Switches, Contactors, 


Relays, and Specialized Electromagnetic Controls, come to us. 


Aulomatic Switch Co. 


385-H LAKESIDE AVENUE e« ORANGE, NEW JERSEY 
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Restores used hydraulic oil — 


to like-new condition 


HOFFMAN 


OIL 
CONDITIONER 





Removes soluble and insoluble impurities 
Capacities from 25 to 600 g.p.h. 


Protects your hydraulic equipment—lengthens oil life without 
high maintenance cost of centrifuges. The Hoffman Oil Condi- 
tioner consists of a cartridge filter and vaporizer, mounted on a 
common base, portable if desired. Complete with all necessary 
electric and pump connections. Only two moving parts—no 
steam or water connections. Write for technical bulletins. 











“4S HOFFMAN MACHINERY 

. CORPORATION 
218 LAMSON STREET, SYRACUSE 6, N. Y. 

CANADIAN PLANT: CANADIAN HOFFMAN MACHINERY CO... LTD.. NEWMARKET, ONT. 
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ALLEN TRU-ROUND DRYSEAL 
PIPE PLUGS 


100% PRESSUR-FORMD. 


@ NEVER OUT OF ROUND 


@ LEAKPROOF METAL-TO. 
METAL SEAL 


@ FULL STRENGTH SOCKET 
WON'T STRIP OR WEAR 


Ideal for extreme pressure applications. For use with dry- 
seal taps. No sealing compound required. Pressur-Formd 
socket, unweakened by drilling and broaching, is stronger 
than the strongest key. Pressur-Formd burnished threads 
are nick and distortion-free, insure perfect thread contact, 
won't gouge softer metals. Perfect taper plus 360° round- 
ness at both pitch and crest diameters assure accurate fit. 
Now available in 1/16” to 1-1/4” sizes. No increase in price. 

















Sold only thru leading distributors. Write direct for 
samples and engineering data on Allen Dryseal plugs, also 
Allen Tru-Round Standard Pressur-Formd plugs for a 


better seal in normal applications. 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 





WARNING 
aren't 


TYPE screws 
pone Allen-MADE., Be 
ure to get genuine 
in the black o 
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CHECK VALVES FOR OIL 
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GOOD PACKINGS 
must start with 


the TANNING 










































* LOW PRESSURE DROP 
° ONE PIECE BODY 


NO GASKETS TO LEAK 
WILL NOT COME APART 
WHEN FITTINGS ARE REMOVED 


* ECONOMICAL 


FLUID CONTROLS, INC. 
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35 North Sixth Street, Philadelphia 6, Pa. 















To make Rhoads Tannate Leather Pack- 
ings a wide variety of specially devel- 
oped packing leathers are used. These 
have been tanned by our own process, 
the culmination of nearly 250 years of 
producing fine leathers. Skilled crafts- 
men, long experienced in packing man- 
ufacture and application, precision mold 
and custom finish Rhoads Packings to 
meet your exact requirements and spec- 
ifications. 


Specify Rhoads 
Tannate Leather 
Packings for more 

dependable 
service, increvsed 
production and 

lower costs. 


Write for details. 








PRODUCERS OF FINE LEATHER FOR 249 YEARS 


1 £ RHOADS « sons 
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A. J. Weatherhead, Jr., Presi- 
dent of The Weatherhead Com- 





™ pany, recent- 
ly announced 
that B. R. Te- 
ree has_ re- 
turned to the 
company as 
chief engi- 
neer of the 
Aviation Di- 
vision. Mr. 

B. R. Teree Teree’s for- 

mer associa- 
tion with The Weatherhead 
Company began in 1946 in the 
capacity of Project Engineer 
and he was later advanced to 
Director of Laboratories and 
Engineering Manager. 

Known to his many friends 
throughout the aviation indus- 
try as “Bob”, he will continue 
to serve (for the seventh con- 
secutive year) as chairman of 
the S.A.E. Committee—A-6— 
Aircraft Hydraulic and Pneu- 
matic Equipment, and also as 
a member of the S.A.E. Com- 
mittee—A-1—Aircraft Pumps. 
In addition, he is a member of 
the American Society of Me- 
chanical Engineers, the Society 
of Automotive Engineers, and 
is an Associate Fellow of Aero- 
nautical Sciences. 





The J. M. Grimstad Com- 
pany, sales engineering repre- 
sentatives for hydraulic and 
pneumatic equipment have 
moved to 8230 West Blue- 
mound Road, Milwaukee 13, 
Wisconsin. 


Garco Machinery Company, 
manufacturers’ representatives 
for hydraulic components and 
machinery, have moved to new 
enlarged headquarters at 21000 


St. Clair Ave., Cleveland 17, 
Ohio. 
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Company at Los Angeles, the 
Division has been incorporated 
as the Parker Aircraft Co., a 
wholly - owned subsidiary of 
the parent company, it is an- 
nounced by S. B. Taylor, Park- 
er president. 



























As a result of expanded op- J. L. Christian has been 
erations of the Pacific Division elected a vice president of 
plants of The Parker Appliance Monsanto Chemical Company. 


MULCONROY # 
Wydeantic 
HOSE ASSEMBLIES 


Complete units, ready for quick, easy installation 
on all types of hydraulic equipment. Available in 
three basic hose constructions to meet all required 
working pressures. Full range of sizes; lengths to 
50 feet. 














With “PRESS-LOCK’ Couplign 


The “PRESS-LOCK” is based upon an entirely new coupling-to-hose 
anchoring principle which assures strength, durability and safety 
unequalled in any other coupling of the pressed-on type. The hose 
itself provides a major portion of the coupling’s tremendous holding 
power through its displacement inside the coupling sleeve. Because the 
entire hose wall is utilized—for the full length of the coupling—hydraulic 
hose equipped with “PRESS-LOCK” couplings will withstand shock 
loads and continuous flexing far beyond the limits of hose connected 
with conventional pressed-on fittings. Literature available. 


Right: Cut-away view 
showing unique con- 
struction of ‘“Press- 
Lock” Coupling. Note 
that entire hose wall 
is employed. 











“MULCONROY Siaru... : 
(GS) seve Sail Since ld] 


MULCONROY CO. 


5329 JEFFERSON ST., PHILADELPHIA 31, PA. 
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V. de P. Gerbereux has been 
appointed manager of the cen- 
trifugal pump sales division 
of Worthington Pump and Ma- 
chinery Corporation. He suc- 


David E. Gow has been 
named assistant to George W. 
Marshall, Jr., Raybestos-Man- 
hattan, Inc.’s vice president of 
asbestos products sales. 











ceeds A. H. Borchardt who was 
recently elected vice president 
in charge of centrifugal, recip- 
rocating and vertical turbine 
pump sales. 


Harold Stone has been ap- 
pointed manager of the St. 
Louis office and sales territory 
for Quincy Compressor Co. Mr. 








































Couplings 


Always 
Up To 


Expectations 





You can expect the very best of service from the Lovejoy Flexible 
Couplings which you install on your equipment. They will give you 
years of trouble-free service. They do a better job of correcting mis- 
alignment without vibration and they absorb shock, backlash and 

surge. Lovejoy Flexible Couplings fea- 
ture free-floating load cushions which 
are suspended between heavy metal 
jaws. Cushions are available for every 
duty . . . 1/6 to 2500 h.p. and last 
two to five years before changing. No 
lubrication is ever required. For the best 
in flexible couplings, specify Lovejoy. 


Ko)'s Ble) a5) 41-15 melts ai, ich eer 
5037 WEST LAKE STREET CHICAGO 44, ILLINOIS 


Also Mfrs. Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 










Send for complete 


Catalog . +--+: > 
Selector Charts 
lead you right to 
the couplings you 
need. 
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Stone was transferred from 
the company’s New York office 





The Watson-Stillman Com. 
pany announces the appoint. 
ment of the Don W. Patterson 
Company, 2016 Rand Building 
Buffalo, New York as its ey. 
clusive sales representative jp 
western New York State. 


The appointment of Robert 
F. Hodgson as sales manager 
has been an- 
nounced by 
Hall Kirk. 
ham, presi- 
dent of Hy. 
draulice 
Equipment 
Company, 
Cleveland, 
Ohio. Mr. 
Hodgson has 
been _asso- 
ciated with the company since 
1945, and has served in various 
capacities in both sales and en- 
gineering, more recently as 
chief engineer, in which posi- 
tion he will continue. 


Robert F. Hodgson 


The Weatherhead Company, 
Cleveland, announces the ap- 
pointment of 9 more industrial 
distributors. They are: B. H. 
Deacon Co., Inc., American & 
Huntingdon Streets, Philadel- 
phia 33, Pa.; Knox, Inc., 33 
Union Street, East Walpole, 
Mass.; Spence Tool & Rubber 
Co., 1530 North Adams St., P. 
O. Box 895, Peoria 3, IIl.; Die 
sel Injection Sales & Service, 
809 Union Street, Norfolk 10, 
Virginia, and The Harry Cor- 
nelius Company, 1510 North 
2th Street, Albuquerque, N. 
M. In Akron and Massillon, 
Ohio, The Hardware & Supply 
Company is appointed distribu- 
tor. The two other new ap 
pointments are Hydro Pneu- 
matics, Inc., 90 West St., New 
York 6, N. Y. and Robins Rub- 
ber Division of A. K. Robins & 
Co., Candler Bldg., Baltimore 
2, Maryland. 
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Peter F. Hurst, president of 
Aeroquip Corporation, re- 
cently an- 
nounced the 
election, by 
the Board of 
Directors, of 
two new 
vice presi- 
dents. Ben- 
jamin A. 
Main, Jr. 
vice presi- 
dent in 
charge of engineering, has 
been with Aeroquip since 1942 
as chief development engineer. 
Mr. Main is a member of the 
Society of Automotive Engi- 
neers and the Society’s com- 
mittee A-3 Aircraft Valves, 
Fittings and Flexible Hose As- 
semblies. H. L. Schrock, Jr., 
vice president and treasurer 
has been with the company 
since 1947. 





B. A. Main, Jr. 


S. D. Andrews, who joined 
General Controls Co. of Glen- 
dale three years ago in the com- 
pany’s San Francisco branch, 
has been appointed branch 
manager of the Dallas, Texas 
office. Andrews will replace 
Robert Farmer who will re- 
turn to the Glendale plant as 
a factory engineer. 


Leonard H. Seeman, who 
formerly was employed by 
Greer Hydraulics, Inc. and 
then joined the Waldorf In- 
strument Co., has now rejoined 
Greer Hydraulics, Inc. in the 
capacity of expediter for pur- 
chasing and production. 


Linear, Incorporated  an- 
nounced the promotion of John 
H. Swartz to the position of 
chief engineer. Mr. Swartz 
will direct all engineering ac- 
tivities of the company includ- 
ing design and product appli- 
cation of its line of packings 
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and moulded products for both Calif. as distributors for Cleco 
the industrial and aviation products in their areas. 
fields. Allrubber Products & Sup- 
ply Co., Milwaukee, Wisc., The 
Neff-Perkins Co., Cleveland, 
and Air Associates, Inc., Inter- 
national Airport, Miami, Fla., 
have been appointed distribu- 
tors for “O” rings manufactur- 
ed by The Parker Appliance 
Co. 


The Cleco Division of the 
Reed Roller Bit Company, has 
announced the appointment of 
Elect Air Tool Co., 310 W. 
Verdugo Ave., Burbank, Calif., 
and W. E. Mushet Co., 725 Bry- 
ant Street, San Francisco 7, 
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PV-1 Magnetic Normally 
Closed Valve 


fear checiec 


mit controls 





PV-2 Magnetic Normally 


Open Valve 


PV-11 Three Way Magnetic 
Selector Valve 





When it comes to automatic control of 
temperature, pressure, level or flow, America’s 
leading design engineers agree that for the 
best in automatic controls, it’s General Controls. 
The General Controls “hi-g” line of automatic 
temperature, pressure, level and flow controls 
are especially designed for use on any 
equipment that rolls, flies or vibrates. Positive 
operation in any position regardless of Way Selector Valve 

vibration, change of motion or acceleration, 

is assured. There is a General Controls 

Factory Branch Office as near as your telephone 

in 29 cities across the country. General 

Controls Design Specialists will welcome 

inquiries from Design Engineers. So for 


better automatic control tomorrow ... better | 


' 
| check General Controls... today! —* «45.4» indicates positive 


operation in any position 
| regardless of vibration, 


change of motion or 


acceleration. 
| GLENDALE 1, CALIF. 


Manufacturers of clulomatic Pressure, Temperature, Lovel and How Controls 





PV-14 Pilot Operated Four 
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801 ALLEN AVENUE 





| FACTORY BRANCHES: Baltimore 5, Birmingham 3, Boston 16, Buffale 3, Chicogo 5, Cleveland 15, Columbus 15, Dalles 2, Denver 4, 
| Detroit 21, El Paso, Glendale 1, Houston 6, Indi lis 4, Kansas City 2, M rk 6, New Orleans, New 








York 17, Omahe 2, Philadelphia 23, Pittsburgh 22, Salt Lake City 4, St. Lovis 3, eohemshante "Seattio1 Tulse 6, Washington 6, B.C. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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Flange Mounting 
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runnion Mounting 


Base Mounting terns 
Foot Mounting fos 


Rabbet Mounting 





Pendulum Mounting 
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Double End Rod Mounting 


LINOBERG 


AIR & HYDRAULIC 
CYLINDERS 





For Pulling—Pushing— 
Lifting—Forcing— 
Clamping—Pressing 


Whether it’s one of the 12 
standard bore sizes in one of 
the seven mounting types — or 
a special cylinder built to your 
specifications — there’s a 
Lindberg Air or Hydraulic 
cylinder for your specific need. 


Remember — Lindberg cylinders 
effect great savings through 

the reduction or elimination of 
costly mechanisms formerly 
needed for a variety of power 
purposes — and their adapt- 
ability and ruggedness makes 
them useful for many industrial 


purposes. 


WRITE FOR BULLETIN 731 


Get complete details on all standard Lindberg 
Air Cylinder models and sizes with complete 
tables on bores, pressures, weights, mountings 
and conversion to low pressure hydraulics. 


LINDBERG it 


Lindberg Engineering Company, 2441 W. Hubbard Street 
Chicago 12, Illinois 
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Stoker Transmission 


(Continued from page 39) 


operation and at the same time to proportion- 
ately vary the grate speed and fuel feed rela- 
tionships over the entire range of operations 
so as to correct for ash content and other var- 
iations in fuels used. 


The hydraulic drive arrangement which is 
installed on the most recent boiler unit was 
determined after considerable experimental 
operation on another Detroit Roto-Grate Stoker 
that had been operating for some time. In 
this case we experimented with several differ- 
ent types of variable speed transmissions in or- 
der to obtain actual operating experience as 
to reliability, precise control characteristics, 
etc. We also experimented with two types of 
electric variable speed drives. 


The hydraulic units proved superior in al- 
most every category. We were particularly 
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Fig. 3. A daily recording chart or boiler meter show- 
ing how closely the automatic hydraulic control of feed 
rate and grate speed follows the power requirements 
through an average 24 hours of operation. 


impressed with the reliability and trouble- 
free operation obtained with the hydraulic sys- 
tem. The experimental installation operated 
continuously for about a year and one-half 
without difficulty of any sort. This was far 
better than we were able to obtain with any 
of the other drives tested. This test was done 
in 1947 and 1948 and in 1949 the new boiler 
unit was installed using the drive arrangement 
which had been proven in our tests. 

Figure 1 is a general view of this installation, 
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and Figure 2 shows the hydraulic drive mo- 
tors. It will be noted that the fuel feed mech- 
anism is driven by a constant displacement 
motor. Immediately below this is a variable 
displacement motor which drives the right 
hand half of the grate. The left hand half of 
the grate is driven with a constant displace- 
ment motor. The reason for the two different 
types of motors on the grate drive is that they 
are operated in series, and the variable speed 
displacement motor is adjusted to compensate 
for any difference in speed characteristics of 
the two units in series as well as to allow for 
the loss of efficiency through the first motor in 


series. 


Stoker Operation in Summer 


During the summer months it is necessary 
for the boiler unit to operate about eight hours 
of the day at loads under 15,000 pounds per 
hour, and this is easily handled under full 
automatic control. Also over weekend periods 
we operate at loads of 5,000 to 7,000 pounds 
per hour and still under full automatic control. 

Figure 3 shows a typical daily operation. In 
this case load variations and how closely the 
control system followed these variations is 
clearly shown. 

We have now had approximately 1-’% year 
of experimental testing with the hydraulic 
drive units and actual operation on the new 
units of 17 months, which brings our total op- 
erating experience to date to 35 months. The 
operating experience over this period of time 
has conclusively demonstrated hydraulic units 
with their control characteristics to be superior 
to any other type of drive arrangement that 
we know about. 


Internal Ram Design 


(Continued from page 41) 


stationary ram secured to the top cylinder ram. 
Two of the three press functions are only 
used when making a die set-up. A limit switch 
which is actuated only when the dies are prop- 
erly placed by the horizontal sliding table cy]- 
inder makes it possible to then operate the two 
clamp cylinders. The clamp exerting 200 tons 
pressure on the die assembly must be fully 
made to close a pressure switch permitting 
movement of the main ram. A separate small 
volume, high pressure oil system powers the 
positioning and clamp cylinders. 
A preheated slug about two inches in di- 
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Series | BRONZE 


OBERDORFER INTERNATIONAL 
ROTARY GEAR PUMPS 


Bronze spur gears 
(Oberdorfer alloy #16438) 
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Carbon bearings ¢ 2 Mechanical pressure 
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2 Micro finished 
stainless steel shafts 














Bronze housing 
(Oberdorfer alloy #741) 
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These precision built pumps have been specifically 
designed for long and economical service, and to re- 
duce liquid transfer costs in a vast variety of indus- 
trial applications. Their five major points of superior- 
ity incorporate all the engineering and production 
knowledge amassed in building millions of bronze 
pumps over a period of more than 50 years. 

No. | 2 lbs. | 20 lbs. | 40 lbs.| 60 lbs.| 80 lbs.| 100 Ibs| Price 
1000 126 115 105 98 93 90 $14.25 
“] 2000 | 245 | 225 | 215 | 205 | 195 | 190 | 15.75 
3000 445 425 405 390 380 370 | 20.00 
‘j 4000 640 610 580 550 530 510 | 22.25 
=1 7000 | 1185 | 1160 | 1140 |1120 |1100 |1085 | 28.50 
“419000 | 1400 | 1375 | 1350 |1325 |1300 |1280 | 29.75 
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INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 
Syracuse, N. Y. 
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An adjustable 
FLOW REGULATOR 


This newly perfected adjustable Flow Regulator holds at a 
constant rate even though the pressure fluctuates. 



























The valve controls adjustably in 
one direction and permits un- 
controlled return flow. 


The spring back piston in the housing is mounted in front 
of the adjustable screw. It carries a calibrated orifice; 
operates axially on change in inlet pressure so as to in- 
crease the throttling action. 


Four sizes, 4, %, 42, and % inch. Overall length, 
4% to 7% inches. Adjustable over a 50% flow 
range. Maximum pressure is 3000 pounds. 


Write for illustrated circular. 


West Coast: H. E. Webb 
918 North Kenilworth Avenue Glendale, California 





WATERMAN ENGINEERING 


































Actual performance 
of a standard 3/8”, 
EM 4 - Way AUTOMATIC 
solenoid valve 
before maintenance 
was required. 






RUGGED 
CONSTRUCTION 
FOR HEAVY DUTY 
OPERATION 


CYCLING TO 
600 PER MIN. 


FOR CONTROL OF 
COMPRESSED AIR- 
PRESSURES 
20 TO 150 LBS. 


Available in standard pipe sizes. 


Thousands of AUTOMATIC 3-way and 4-way 
valves in daily operation. Write for bulletin and 
prices. Attractive quantity and O.E.M. discounts. 


PIONEERS and SPECIALISTS in PILOT 
OPERATED SOLENOID CONTROLLED VALVES 


\) AUTOMATIC VALVE CO. 


A 37427 GRAND RIVER AVE., FARMINGTON, MICH. 
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ameter and four inches long is placed in the 
heated die. Die temperature of 1200 F is main. 
tained by an induction heating coil. The oper. 
ator steps on a foot switch and pressure oj] 
from a 24 gpm pump enters the internal cy]. 
inder, to give fast approach. When the punch 
contacts the slug, pressure builds up to open 
a sequence valve which admits pressure to the 
main cylinder for extruding the work. A surge 
valve supplies the large oil volume necessary 
to fill the main cylinder. 

At the bottom of the main cylinder stroke, 
a cam contacts a limit switch to return the 
punch to the up position. In the up position 
another limit switch is tripped to complete the 
cycle. 


Only with the main ram and clamp cylinders 
in their top positions can the sliding table be 
moved to change the die. 


In making this wire, the butt end of the slug 
is not removed as in ordinary extrusion proc- 
esses. Instead, another slug is placed in the 
dummy block on top of the butt end and the 
two are welded under the extrusion pressure 
and temperature in the assembly. This pro- 
cedure produces a continuous coil of wire that 
can subsequently be drawn to smaller diam- 
eters. 





Circuit Hints 


(Concluded from page 48) 


ing and unloading operations on the pierce 
circuit described in September. However, in 
that circuit a double solenoid, 4-way, three po- 
sition valve serves to unload the pump by hav- 
ing an open center neutral position. 


This month’s circuit also uses the open cen- 
ter 4-way, double solenoid valve. One timer 
is again used to reverse the stroke. In place 
of the second timer used in the September cir- 
cuit a limit switch is used to unload the pump. 


The timing relay is energized when the start 
button is depressed closing contacts 6-4. 
Through closed contacts 4-7, forward solenoid 
is energized and the work cylinder moves for- 
ward. When the pierce operation is completed 
the timer times out deenergizing the forward 
solenoid and energizing the return solenoid 
through contacts 4-8. 

At the end of the return stroke normally 
closed limit switch 1 is tripped open breaking 
the holding circuit for the timing relay, which 
now drops out, deenergizing the return sole- 
noid to cause the directional valve to move to 
neutral. The pump volume is unloaded to 
tank at zero pressure through the directional 
valve, thus requiring little power during idle 
time. 


APPLIED HYDRAULICS 
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How! CONTROL 
AIR OPERAT! ONS 


ELECTRICALLY f 


PUSH BUTTON 
OR LIMIT SWITCH 
CONTROL FOR 


@ AIR CYLINDERS 
@ AIR CIRCUITS 
@ AIR-OPERATED PRESSES 


Quiet ... dependable. . eco- 
nomical. Unlimited range of 
applications. Ideal for remote 
control or for building into 
equipment. Two types. Ask for 
Hannifin recommendations. 


GET BULLETIN 230 
Contains specifications, dimension 
table, wiring diagrams and other : 
useful data. oe 


8k 


HANNIFIN 


Hannifin Corporation ¢ 1155 S. Kilbourn Ave., Chicago 24, Ill. 
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On hydraulic presses 
of all types this Yarway 
Hydraulic Valve wili 
give long life with 
minimum maintenance. 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easy toinstall 

and operate. J 


in 
to 


The Higher the Pressu 
__++-the Tighter the Valve 


? 





















Yarway Single- 
Pressure Hydraulic 
Valves are made in 
straightway, three-way and 
four-way types; in five sizes for 


pressures up to 5000 Ibs. Also 
Yarway Two-Pressure Valves 


two sizes for pressures up 
5000 Ibs. Write for Bulletin 


H-210. 
YARNALL-WARING CO. 


155 Mermaid Ave., Philadelphia 18, Pa. 





Improved Type 


HYDRAULIC VALVE 





in WAR SURPLUS 


HYDRAULICS 
\ SPECIAL BARGAIN 
= 29 HYDRAULIC CYLINDER 


om lcives 20,000 lbs. thrust (push pull) using 1500 PSI line 
pressure as obtained from our hyd. pumps. Or will pro- 
duce 40,000 Ibs. thrust with 3,000 Ibs. line pressure. CAN ALSO 















HYDRAULIC TRANSMISSION 


Self contained, 2 H.P. con- 








BE OPERATED ON LOW PRESSURE AIR SYSTEMS. 4” Sore, 1%" dia. piston shaft, 18” stroke, 
3A HYDRAULIC CYLINDERS 
$7 
NO. 9E — Bore 1-3/8", Shaft 1” stant torque ot all speeds with - 
Stroke 26"", Length 23';" side lever.) supplying piston hydraulic motor. Auto- 
tions. Input R.P.M. 1800 continuous 4000 intermittent. 
(FUEL- OIL & AIR) 


length 30!2"". Equipped w ith ball bearing loaded c levis type mounting and swivel type high pressure 
steel pipe bracket for easy use. Ideal for rood farm and shop machinery, presses, etc. 9 
Cost Government $390.00 . 2. - + 2 2 © © © © © © © © © 8 oo 2 soe NOW 2 Zs 
Oo, 
NO, 3A = Bore 1';"", Shaft 
’ Stroke $", Leagth 10%". . 
Stroke 15-5/8", Length 15%%""... eo voriable volume reversible ‘ 
GER, NO. 35 ~ Bore 1)", Shaft 1” 75 piston pump (controlled by out- D 
— 
Lee matic qoeome Dash pot for smooth control. Power 
cf ° output R.P.M. - Oto 1/3 t R.P.M, in both 
AN-Hi-Press. HOSE tinvavs 4060 ‘aterm tor. 
Dosh pot con be removed for greater R.P.M. Ideal for 
A Lothes, Duplicator Setup on Mills, Conveyors, Small 
1/4" Tube Size - 7/16 x 20 Thread — 16” long with 
Mole and Female fitting ot either end, . .95¢ each. 
1/4” Tube Size - 7/16 x 20 Thread ~ 22” long with 
Female fittings ot both ends. « « « + + +95¢ each. 
3/8” Tube Size - 9/16 x 18 Thread ~ 20” long with 
Female fitting at both ends. . . « « « «$I. 
Some as above but 63” long. . . + « + $3.75 each 
1/2:" Tube Size - 3/4 x 16 Thread - 24’" long with 
Female fittings at both ends. « « + + « $2.65 each, 
Some os above but 67”" long. $3.75 each 
5/8” Tube Size - 7/8 x 14 Thread - 15°" long with 


Female fittings at both ends. « 
Some as above but 36” long « 


Cors, Drives, Gearing, etc. Includes 2 - 4" Spl 
Shafts for input ond power take-off, es 
Cost Government approx. $400.00 3222 















+ + » « $2.25 each. 
* «0 $2.95 each. 4)’ 










_ HYDRAULIC PUMPS 
ANGLE PUMP 
Positive displocement type, angle 
piston. Disploces .507 cu.in. per 
revolution. Has capacity of 6 gol. 
per minute at 3000 RPM at 1500 PSI continuous 1875 
or 15 seconds. Operating speed of 3750 RPM, inter 
ittent maximum 4500 RPM, Rotates 1759 


© the right only. .sseseces NEW 
eee eee 
P.~3 STRATO POWER PUMP With built- 


in voriable flow control valve in heod. 





FOUR WAY VALVE 


ti V-17 Poppet type. Pressure bolonced. 
o) Off at.neutral position. Piston type 
< with built-in relief valves for limit 
of cylinder strokes, Hos 5/8’" AN 
tube size (7/814 thread) inlet 
e ond outlet. Ports to the cylinder 
are 1/2” AN tube size with 3/4"°~16 75 
threod, Many mare in stock. Send for list. —_ 





Vea! 





We carry the World’s Largest Supply of New Hydrau- 
lic Equipment featuring over 20,000 Cylinders in 61 
Sizes & Types. Conalso supply all accessories such 
os Pumps. Fittings, Valves, Tanks, Hose Fittings. 
Let us solve your Hydraulic problems.Wr ite for inform. 


PALLEY 















Dept. 














632! San Fernando Rd. 
TE ARO ThE Glendale i allt. 


Positive displacement piston type. Dis- 
ploces 450 cu. in. per revolution. Two 
gal. per minute -apacity at 1500 RPM at 
1250 PSI. Pressure limit, 1250 PS! con- 
tinvous. 1400 PSI for 15 seconds. Op- 

erates ot 3750 RPM, intermittent max- (722 
4500 RPM. Rototion either directing (= 


without adjustments NEW 


GEROTOR TYPE PUMP 
Logon Gerotor type. For operating hyd. 
systems on tractors, trucks industrial! 
machinery, etc. Delivers 8 GPM, ot 1200 
RPM, ot 1000 PS! with 5 HP. Con also be ~ 
used as Hydraulic Fluid Motor. Hos 3/8” 


stnd, pipe ports, '2” splined shaft for pul- 







the 
circle seal 
principle 


provides positive, bubble-tight 
sealing with exceptionally low 
cracking pressure and pressure 
drop. The resilient ““O”’ ring 
absorbs the closing shock insuring 
quiet trouble-free operation. 


CIRCLE ao! FAL 





insures absolutely 
leak-proof 


performance 
unequalled in 
any check valve 





Pressures: 0 to 3000 psi 
Temperatures: —65°F to 280°F 
Sizes: 1/8” to 1” 


precision check valves 











ley or direct attachment. 5!;" dia. x 7” Ig. 

Used but guaranteed condition. New oncy S952 

-W OR 0G «= 
OVER 200 PAGES OF BARGAINS 

in machine tools (tops, drills, dies, ream- 

ers, etc.). Hydraulic Cylinders, Valves, 

Pumps & Motors. Air Tools & Beorings. 
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1247 East Green Street, Pasadena 





JAMES=POND=CLARK 


Engineering data 
sent free of charge 
on request. 


1, Calif. 
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Standards File Sheet 


Know Your Component Symbols 


DIRECTIONAL VALVES 


Hydraulic Series 


IRECTION OF PRESSURE OIL 
from the pump must be 
controlled to impart desired 
motion and reversal of motion 
to the cylinder or fluid motor. 


In most hydraulic systems 
directional control is provided 


by a spool type valve. The 
spool sliding in a sleeve or 
housing opens or blocks ports 
to give the desired direction of 
oil flow. 

Movement of the spool may 
be done by one of the follow- 
ing methods: 


1. manual, by use of handle or 
treadle 


. electrical, by the actuation 
of a solenoid 


Precision 


Where You Must Have VA 


Molded to offer automatic lip action 
with heel clearance—positive seal and 
minimum frictional drag on the rod 








CuPs FLANGES “U” RINGS ° > 


HAZEL PARK 





aes 


Highest Quality 
Molded Packings 
For 
HYDRAULIC 
and PNEUMATIC 
CYLINDERS 
PRESSES * PUMPS 
VALVES 


Low cost insurance against leak- 
age and failure regardless of 
pressures. Low maintenance costs. 
PERIFLEX packings are pressure 
molded from a special quality 
neoprene and fabric compound 
and are held to precision limits. 
Let us send you our catalog that 
lists the wide range of standard 
molds carried in stock. 


m Periflex 


Inc. 


MICHIGAN 
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- pilot, by applied oil pressure 
to the spool end 


. combination of both Pilot 
and solenoid 


- actuation of the spool by 
mechanical cam or pusher 


. actuation by an air cylinder 
directly connected to the 
spool. 


There are many possible 
combinations of directional 
valves. In the next several] 
months this series will present 
symbols and schematics for 
commercial styles. 


Two position, 3-way valve 














(wan }—| /', 





J.1.C. Symbol 


TAP 











NEUTRAL 


Schematic 3-Way Valve 


The symbol shows the two 
valve positions which are de 
termined by the actuation of 
the control. This control, shown 
as manual, may be any of the 
methods listed. When placed 
in a circuit the valve is shown 
in its neutral position, which 
in this case has the pressure 
port blocked and the utility 
port open to tank. When the 
valve is shifted, pressure flows 
to the utility and the tank port 
is blocked. Of course the three 
ports may be connected in oth- 
er combinations. The one 
shown here is the most com- 
mon and serves to illlustrate 
the symbol function. 


Two position, 4-way valve 


The symbol shows a spring 
offset to hold the valve in neu- 
tral position. When the valve 
control is shifted, it must be 
held to maintain the second po- 


APPLIED HYDRAULICS 












































insurance, 
vaca- 


sition, releasing the control a 
permits the spring to return 
OS HYDRAULIC 
all a|_ |e DESIGN 
\ 
‘linder ' vw ENGINEER 
O the Pp 7 
by Minimum 5 to 10 years in 
ssible J.1.C. Symbol hydraulic work. 
‘onal Salary open. 
veral 
esent Rapid advancement, secur- 
for ity in outstanding firm near- 
ly 100 years old. 
val 
™ MODERN, CLEAN PLANT 
Company paid 
pensions, holidays, 
tions plus other company 
i paid benefits. 
Schematic 4-Way Valve 
WRITE 
springs require shifting the ee Saeemnes 
control to each of the two posi- E. W. BLISS co. 
tions. The symbol indicates oil CANTON, OHIO 
flow through the valve while 
in each of the two positions. 

















Circle 68 on Reader Service Card 


UNBRAKO, 
ORYSEAL 


THREAD 


PRESSURE PLUG 








WRENCH TIGHT 


SEALS TIGHT 

WITHOUT COMPOUND 
Unique thread design of UNBRAKO 
“DRYSEAL” Pressure Plugs provides posi- 
tive sealing at both major and minor 
diameters of threads, preventing spiral 
leakage, even under extreme pressures. 
| Full range of sizes from 1/16” to 1%” 
(NPT. 
Write for Bulletin 675 
| 


STANDARD PRESSED STEEL CO. 
| JENKINTOWN 2, PENNSYLVANIA 



































A SINGLE 
UNIT DOES 


BIG 


two 
de- 
of 





the 


e PNEUMATIC GAUGES 
e SPRAYING EQUIPMENT 
e LABORATORY EQUIPMENT 
e INSTRUMENTS & CONTROLS 
e PRODUCTION EQUIPMENT 
SNS Res Here’s a “small package” re- 
placement for bulky, hard to mount airsets . . . providing precise 
REGULATION in ranges 0-30; 0-60; 0-125, psi, for inlet pressures up to 
150 psi . . . with ability to filter out particles down to 40 microns! Investi- 
gate ConoAirpak for all installations requiring more efficiency . . . less 
space, installation time, maintenance and initial cost. Forged brass and 



















Ie 



























n- stainless steel construction for corrosion resistance—simplified mounting 
te —large capacity reducing valve with safety relief. Available in a variety 
of ranges, filter areas, and drip-well capacities. = 
WRITE TODAY FOR BULLETIN FH-15 -A! 
e 
; Barrol 
; ‘ 
: Onno Coit ae 
e ¥ y I agit 
e a — 
)- 
| ° ° 
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WITH THE 


The ARDEE valve controls AIR, WATER, OIL, VACUUM and 
various GASES up to 150 lb. psi for gases and 200 lb. psi for 


liquids. 


There is an ARDEE valve for every job. Depeading on the ser- 
valve bodies can be furnished in brass or 


vice requirements, 
aluminum. The sealing members are molded of various resilient 


GREATER 
VERSATILITY 


Mow! 


ARDEE 4 WAY VALVE 


materials suitable for those requirements. 


JUST A FEW APPLICATIONS: ... 
chinery, tire retreading machinery, special installations, material 
handling equipment, vacuum spray booths, vacuum material han- 
dling, punch press operations, hydraulic press, platen presses for 


rubber industry. 


SIMPLE EXTERNAL ADJUSTMENT 
PROOF e The ARDEE valve employs 
Closed center on all ports @ Metering principle @ Easy mounting 
features @ Low handling load @ Ports and passages unobstructed. 


Road machinery, plastic ma 


Write for informative folder 


DISTRIBUTORS INQUIRIES INVITED 


ARDEE MANUFACTURING CO., INC. 


840 N. Seward St. 


KEEPS ARDEE VALVE LEAK 
the N.LF. principle @ 


Dept. AH 10 Los Angeles 38, Calif. 
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RODgers Packing Adaptors 
BRONZE 


For Vee Type Packings 
Your Choice of Included 
Angle (90° or 100°) 
Bronze V-DAPTORS are 
made from very strong 
metal — reasonable in 
cost — accurate in di- 
mension — last the life of 


-DAPTORS 


> YG 


' 
NS 
4 
Z 


~ 
SS 


WY 





RODgers BRONZE V-dap- 
tors With Vee Packings in 
typical Stuffing Box instal- 
lation. 


the machine—support Vee packing properly helping 
them to seal efficiently—become permanent part of 
the machine. Send for brochure for further informa- 
tion. Sizes carried in stock for immediate delivery. 











90° Adaptors With Vee 
Packings 








Patent applied for 





100° Adaptors With Vee 
Packings 











Packaged Controls 


(Continued from page 35) 


holding circuit of pilot valve solenoid -. 
thus de-energizing same. This opens port 2 
to tank releasing the hydraulic pressure be- 
hind the piston pump charging valve permitting 
all oil being pumped by the traverse pump, 
except that required to charge the piston pump, 
to by-pass directly back to tank at approxi- 
mately 60 psi. This puts the machine into 
controlled feed at a rate determined by the 


setting of the fine feed adjusting knob on the 
pump housing. The saws now mill their way 
into the rings to a depth controlled by the set- 
ting of the adjustable switch plate which car- 
ries LS-2. At the desired depth of cut, a but- 
ton on the end of the slide closes LS-2 which 
is in the make circuit of solenoid pilot valve 
“A”, through relay “A”. This directs a flow 
of oil through valve ports 4 and 1. This shifts 
the spring loaded 4-way valve spool into po- 
sition to reverse the flow of oil to the blind 
end of the cylinder and also covers port 2 in- 
ternally to lock the charging valve closed, put- 








THE GILSON company, nc. 


75 EAST WACKER DRIVE s CHICAGO 1, ILLINOIS 








ting the machine into rapid return. 


The return stroke automatically indexes the 











FRONT VIEW shows 
crimping blade and 
adjustable heated 
jaws; air and ther- 
mostat controls 
mounted at left. 


















REAR VIEW shows 
NOPAK Model ‘‘E'’ 
4” x 8” stroke Cyl- 
inder, with self-reg- 
vlating cushion ot 
both ends. 


Write for Bulletin SW-1 or refer to 
Sweet's File for Product Designers. 





ALVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 
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~& Leather Crimping Machine 
 pbin- Powered by NOPAK Cylinder 


The crimping machine pictured 
was developed by Western Sup 
plies Co. of St. Louis. It “makes 
shoes fit better’’ because it pre 
forms leather upper sections, under 
heat and pressure, so that they can 
be subsequently drawn snugly 
against the lasts. 


NOPAK Air Cylinder Power was 
chosen to reduce operator fatigue 
and increase production .. . to 
utilize controlled line pressure over 
the full range of crimping opera- 
tions ... to eliminate working paris 
--.and because NOPAK mounting 
characteristics were best fitted to 
the machine. A study of the cylin- 
der’s construction indicated there 
was “practically nothing to wear 
out.” It was also found to meet the 
high standards required at a com- 
paratively low price. 


GALLAND-HENNING MFG. CO. 
2743 S. 31st St. © Milwaukee 46, Wis. 
Representatives in Principal Cities. 

A 5958-¥2H-A 


APPLIED HYDRAULICS 
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workhead mechanically the required number 
of degrees. At the extreme limit of the rapid 
return stroke, and at the completion of the 
index, a locking plunger carrying a switch op- 
erating cam slides in, locking the face plate 
in position for the next cut. In moving into 
its locking position, the cam lobe passes the 
roller of LS-1, momentarily breaking a pair of 
N.C. contacts and momentarily making a pair 
of N.O. contacts. 


The pair of N.C. contacts being momentarily 
opened are in the holding circuit of solenoid 
valve “A”, thus breaking this circuit and de- 
energizing “A”. This blocks valve port 4 and 
opens pump port 1 to tank through valve port 
1. This allows the spring loaded 4-way valve 
spool to shift to its original position, directing 
the flow of oil once again to the rod end of the 
cylinder for the approach stroke. 


The normally open pair of contacts that are 
momentarily closed are in the make circuit 
of the pilot valve solenoid “B” which thereby 
again becomes energized putting the machine 
into rapid traverse. This sequence then re- 
peats itself for the required number of cycles 
at which time a cam lobe on the work spindle 
index plate closes the N.O. contacts of LS-3. 
This circuit is a parallel circuit to the holding 


(Continued on next page) 
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REMOTE 
CONTROL 


Provides 


INSTANT RESPONSE 
SMOOTH, EVEN ACTION 
ACCURACY TO 1% OF 1° 
EASY TO INSTALL 





Light weight, rugged, moistureproof, 
balanced and trouble-free, Sperry 
: | Hydraulic Controls are being employ- 
a : ed for a wide variety of applications 
demanding accurate dependable con- 
trol. F SERIES rated capacity 400” Ibs. 
pressure stroke with 125” Ibs. return 
stroke. H SERIES rated 50” Ibs. pres- 
sure stroke with 15” Ibs. return 
stroke. Intermediate transmitters 
available for multi-station control. 
Send prints and specs. Descriptive 
literature available. Write now. 


| SPERRY Products, Inc. 
Danbury, Connecticut 


ALSO MANUFACTURERS OF METAL 
TESTING & MEASURING INSTRU- 
MENTS «+ SELF-SEALING COUPLINGS 
ALLIED INDUSTRIAL PRODUCTS 











Ininediqfe 






Welty 
on These 


Vk VALVES 


--- because we planned our 
1950 production facilities 
with 1951 in mind! 





White hire or Coll lody/ 


October, 195] 





TESTED —PROVEN-—ACCEPTED! 


CHOOSE THE 


AIR VALVE 


YOU HELPED DESIGN 


Best for 
Trigger- Quick 
Control of All 
Air Operated Equipment 


FULL FLOW 


oat a COMPACT 


ONE 
MOVING 
PART 


Send for FREE Catalog 


MECHANICAL AIR CONTROLS, w< 


15307 W.11 MILE RD. * ROYAL OAK, MICHIGAN 
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a model and size to solve any 


eee hydraulic Tht: problem! (Continued from preceding page) 


circuit of solenoid “A” through LS-1, and al- 
though LS-1 opens momentarily when the latch 
slides in, solenoid “A” remains energized 
through the over-riding of LS-3. 


With the slide at the limit of its stroke, and 

oil still being directed to the rod end of the 

| cylinder, the pressure in the system immediate- 
| ly starts to rise. In a fraction of a second, the 
| pressure will rise to the setting of the pressure 
switch which has a pair of normally closed 
contacts in the holding circuit of pilot valve 
solenoid “C”. At this instant, the pressure 
switch contacts open, thus de-energizing “C”, 
This opens pump port 3 to tank through valve 
port 3, thus shifting the neutral valve into the 
neutral position, by-passing all the oil from 
TRADEMARK | the traverse pump back to tank at negligible 


QUICK COUPLERS __ pressure. 











A spring loaded surge chamber in the pres- 
_ sure switch hydraulic line is used to absorb all 
@ Standard and Break-A-Way types | high pressure pulsations of short duration 
Cut under pressure without that may occur at any time in the normal cycle 
operation of the machine. 





An auxiliary cam lobe opens the N.C. con- 
| tacts of LS-4, thus stopping the saw spindle 


ULRICH Manufacturing Co. 


ROANOKE ILLINOIS 


MONOPAK-CARTRIDGE 
NG 4) (mi tm my | 


For Pneumatic and Hydraulic Cylinders 


ene 

















= 















W HYDRAULIC 
~ PIPING, TUBING 


V V HEREVER hydraulic piping or tub: 
ing must move, use Barco Swivel Joints: 


Barco’s exclusive design provides side 
flexibility to allow for piping misalign- 
ment and to PREVENT BINDING. Only 





Barco offers this important advantage. 
Widely used for making compact, low 
torque swivel connections to reciprocat- 





Combines all necessary Packings, Bearings and 
Rod Wipers into One Compact Unit. , 
: : Pressure ing or rotating parts. Ends the nuisance 
Can be installed or replaced by totally inexpe- of sagging, flopping non-rigid lines. 
rienced mechanics within a few seconds. SW j VEL LEAKPROOF; SAFE! Suitable for ex- 


tremely high or low temperatures. 
Write for Literature Ratings to 3,000 psi, or higher. Choice of 


styles, %” to 2”, angle or straight. Ask 


for Bulletin 265. may 4 a 
° In Canada: The Holden Co., Ltd. 
HYDRAULIC ACCESSORIES CO. Mam LO] 1) 8 iS esaeeceyeton a 





439 E. Fort St. + Detroit 26, Mich. 
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motor, through a magnetic starter. This re- 
mains off during the unloading and reloading 
period and automatically turns on when the 
work spindle slide moves forward permitting 





al. the LS-4 contacts to reclose. A toggle switch 
atch on the side of the magnetic starter in series 
ized with LS-4 provides a positive disconnect. 
and Provide for Emergency Stop 
the To Retract Slide 
ate- 
the A push-button station with mushroom head 
— “stop” button has been furnished as an emer- 
bed gency stop. Pressing this button momentarily 
Ive will retract the work slide at any time. The 
— function of this emergency “stop” circuit is 
% simply a parallel of the circuit controlled by 
- the limit switch LS-2. Holding the “stop” but- 
he ton open while the latch slides in prevents 
re solenoid “A” from de-energizing by overriding 
le LS-1. The circuit pressure builds up and 
throws the system into neutral through the 
S- pressure switch and solenoid “C”, exactly the 
i] same as described for the end of the normal 
n cycle. 
le 


A modernization program never stops. Fluid 
power systems have given us many production 





savings—and even now, we have on the draw- 
ing board an air indexing system to replace 
the mechanical device used on this machine. 














PEMACO “ino siz CYLINDERS 


with the NEW 


Cartridge Type Packing Gland 





Designed to J.1.C. 
Hydraulic Standards 


Pemaco Hydraulic Cylinders are soundly engineered—give long 
life and top performance. The steel ram is hardened to 50.C 
Rockwell, ground and lapped. NOW the Pemaco has the first 
self-contained Cartridge Type Packing Gland. 

This new Pemaco “EASY-PAK” Gland is designed to comply 
with J.1.C. Standards. It combines double bearing surface, low 
friction ram seal, and a ram wiper into-a single compact unit. 
Easily maintained, the Pemaco “EASY-PAK” Cartridge Type 
Packing Gland can quickly be replaced in most cases without 
removing the cylinder from the machine — and by inexperi- 
enced help — greatly reducing machine down-time. 

Pemaco “EASY-PAK” Cartridge Type Packing Glands are manu- 
factured for both hydraulic and air cylinders. 


TCH 


MANUFACTURING 
COMPANY 


















Write for complete information 









and engineering data. 
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* REDUCE DOWNTIME 


witt } HILCO 


HYDRAULIC 
OIL FILTERS... 


THEY KEEP YOUR OIL 
CLEAN BY REMOVING 
PRODUCTS OF OXIDATION, 
ACIDS, SLUDGE 
AND MOISTURE 


4 , LC 0 FILTERS WILL 
PREVENT SLUDGING, 
PUMP AND VALVE FAILURES... 


% WRITE FOR FREE LITERATURE 
AND RECOMMENDATIONS 


THE HILLIARD CORPORATION 




























148 W. FOURTH ST., ELMIRA, N. Y. 


IN CANADA— UPTON-BRADEEN-JAMES, LTD. 





990 BAY ST., TORONTO-3464 PARK AVE., MONTREAL 





















Valve Open to 
Live Air— 
Coupling Locked 





Valve Closed to 
Live Air— 
Open to Exhaust 


VALVE COUPLINGS %' #4! sx" sizes 


For Economy and Safety 


@ These couplings permit air to be shut off 
and tools changed quickly without going to the 
main shut-off valve. Coupling jaws are automati- 
cally self-locking when valve is open to air supply. 
The coupling cannot be disconnected until the 
valve sleeve is moved to closed and exhaust posi- 
tion,— thus preventing accidents and injuries. 
Pressures to 250 p.s.i— hose shank, male or 
female pipe connections. Send for Bulletin No. 
104-C. It gives full details and prices. 


Quick-As-Wink 


——m—e AIR AND HYDRAULIC = 


Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mid. by C. B. HUNT & SON, INC., 1966 E. Pershing St., Salem, Ohio 
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Machined or 
rough cast and 
of the specific 
formula best suited 

to the application. 





conditions 



















AMERICAN 
CRUCIBLE PRODUCTS » 
COMPANY 











Dependable Hydraulic Seals 


Minnesota O-Rings function in air 
or gas systems as well as in hydraulic 
systems. Air cylinders . . . hydraulic 
valves ... hoisting mechanisms... 
water pumps. . . bottling machines 
. refrigerators ... motors... 
lubricators . . . are a few of their 
uses. Minnesota’s exclusive injection 
process makes possible very close 
dimensions, uniformity in mass pro- 
duction and downright economy. We 
use special compounds of synthetic 
rubber to meet your exact require- 
ments. Let us quote on your next 
hydraulic packing installation. 


iS Manufacturers of 


all types of small 
rubber parts 















































Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3642 WOODDALE AVE., MINNEAPOLIS 16, MINN. 
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Send blueprints, 


ation and other data 
for recommendations 
and quotations. 





THRUST PLATES A 
BEARING PLATES 
PRESSURE PLATES MONEY-BACK 
CONNECTING RODS GUARANTEE 
BUSHINGS OF LONGER 
SEALS SERVICE 















of oper- 












RHOADS 
































THE MARKET 


PLACE 
Classified Advertising 


Hydraulic Units, Dynamometers 
and Test Stands (ready and 
useable for aircraft and 
equipment tests). Also Uni- 
versal and General Hydraulic 
Test Stands complete with 
Vickers 2008 FHAA variable 
pumps, and 2305 AH pumps, 
flow meters, etc., driven by 
Louis-Allis 10 H.P. motors. 
Save 30-50% on complete 
unit, pumps, tanks or motors. 
Pictures, prints, full descrip- 
tive literature sent upon re. 
quest. 

Box-41, Kensington Station, 
Detroit (24), Michigan. 


SOUTHERN CALIFORNIA SALES 
representation tailored to 
your individual require- 
ments. Two engineers (ME 
& MBA) who have establish- 
ed superior sales records 
with two different California 
equipment manufacturers 
have formed company to in- 
telligently apply your hy- 
draulic products in this area. 
Write The Paul - Munroe 
Company, 4527 #Galeano 
Avenue, Long Beach 4, Cali- 
fornia. 











LEATHER 
PACKINGS 


U-VEE-CUP 
FLANGE 


Made to your specifications by leather 
craftsmen with a tradition for producing 
fine leather products for nearly 250 
years. Write for details. 


PRODUCERS OF FINE LEATHER FOR 249 YEARS 


1. £. RHOADS « sons 


35 North Sixth Street, Philadelphia 6, Pa. 
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A TINY PESCO MOTOR POSITIONS HEAVY GRADER BLADE 


This is the Pesco motor on the Warco 
Grader. It has a displacement of 6.1 
cu. in. and 85 Ib. torque per 100 psi at 
1000 psi operating pressure. 


FOR 100 h.p. THRUST 


The Warco Grader is a tough, rugged machine, built for the roughest 
kind of hard work. Every part takes a severe beating on every job... 
including the Pesco hydraulic circle turn motor. 

This small motor—it weighs only 20.8 pounds—revolves the heavy 
grader blade to the exact position required. Then the 100 h. p. 
engine of the grader thrusts the entire machine forward 
while the blade takes a cut. 

It’s the kind of a job that demands the highest type of precision 
manufacture and quality of materials in the hydraulic motor. Leakage 
and failure cannot be tolerated That’s why the W. A. Riddell Corpora 
tion, manufacturers of the Warco Grader, selected Pesco motors for this 
tough assignment. 

The same skills and precision go into every Pesco product. It is your 
guarantee that your product will perform in a way that will build a loyal 
client following for you when you add the sales power of Pesco hydraulic 
power to your product. Call Pesco today. 


BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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APPLIED 
HYDRAULICS 


goes to men who buy 


HYDRAULIC EQUIPMENT 


APPLIED HYDRAULICS 











pens Regine Mer Ra ng. We believe that it is virtually impossible for any one individual 
DRAULICS agent is selected by determine who in industry and where in industry a magazine lie 


to handle the distribution of 
¢ APPLIED HYDRAULICS pled APPLIED HYDRAULICS should go to reach the proper buying influences F 4 
¢ 





local area. After all, advertisers and potential advertisers in APPLIED HYDRAULICS | 
are specialists, and they must reach specialists in order to sell. 








APPLIED HYDRAULICS agents Our solution to this problem is to put the circulation of APPLIED * 
don’t specialize in any one in- HYDRAULICS in the hands of more than 300 circulation managers} 





dustry, but cover every type of These circulation managers are the salesmen for the hydraulic agents} 

©, industry in their local area where =. 
there is a need for hydraulic throughout the country who subscribe to APPLIED HYDRAULICS fof 
equipment. their customers. : - 


ee ee re mann ens Hydraulic equipment salesmen, covering the plants in a local area} — 


The APPLIED HYDRAULICS intensively, know better than anyone else who the men are that should e 
reader-buyers of hydraulic equip- be reading APPLIED HYDRAULICS. The names of these men ae 








: @ 
ment are the fop, active ledger H ing the} 
uh ah kedenctie. aa supplied to us by the agent, and the agent pays us for sending ey 
throughout the U. S. magazine to these men. 

E 
ee a ___.. ~—s Whether you, as a manufacturer, sell direct or through agents, the f 
ba 


The APPLIED HYDRAULICS ogent reader-buyers of APPLIED HYDRAULICS Magazine are the men if 
in each local area handles industry to whom you must tell your sales story. Only APPLIED 


APVUED HVORALEECS on anon DRAULICS in the hydraulic field offers you 100 percent authentica! 
clusive basis. No other agent 


in that area can use this plan. buyer circulation. 








